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45. The covalent conjugate of claim 43, wherein said modifying group and an 
intact glycosyl linking group precursor are bound as a covalently attached unit to said peptide 
via the action of an enzyme, said enzyme converting said precursor to said intact glycosyl 
linking group, thereby forming said conjugate. 

46. The covalent conjugate of claim 43 comprising; 

a first modifying group covalently bound to a first residue of said peptide via a 
first intact glycosyl linking group, and 

a second glycosyl linking group bound to a second residue of said peptide via 
a second intact glycosyl linking group. 

47. The covalent coq ugate of claim 46, wherein said first residue and said 
second residue are structurally identical. 

48. The covalent conjugate of claim 46, wherein said first residue and said 
second residue have different structures. 



49. The covalent conjugate of claim 46 wherein said first residue and said 
second residue are glycosyl residues. 



50. The covalent coiyugate of claim 46, wherein said first residue and said 
second residue are amino acid residues. 



51. The covalent conjugate of claim 43, wherein said peptide is remodeled 
prior to jformmg said conjugate. 
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52. The covalent conjugate of claim 51, wherein the remodeled pq)tide is 
remodeled to introduce aa acceptor moiety for said intact glycosyl linking group. 

53. The covalent coqjugate of claim 43, wherein said modifying group is a 
water-soluble polymer, 

5 54. The covalent conjugate of claim 53, wherein said water-soluble polymer 

comprises poly(ethylene glycol). • 

55 . The covalent conjugate of claim 43, wherein said peptide is selected fiom 
flie group consisting of granulocyte colony stimulating factor, interferon-alpha, interferon- 
beta, Factor Vila, Factor DC, follicle stimidating hormone, erythropoietin, granulocyte 

10 maCTOphage colony stimulating factor, iaterferon-gamma, alpha- 1 -protease inhibitor, beta- 
glucosidase, tissue plasminogen activator protein, interletildn-2, Factor VIH, chimeric tumor 
necrosis factor recqptor, urokinase, chimeric anti-glycoprotein Ilb/nia antibody, chimeric 
anti-HER2 antibody, chimeric anti-respiratory syncytial vims antibody, chimeric anti-CD20 
antibody, DNase, chimeric anti-tumDr necrosis factor antibody, human insulin, hepatitis B 

15 sAg, and human growth hormone. 

56. The covalent conjugate of claim 43, wherein said intact glycosyl linking 
unit is a member selected from the group consisting of a sialic acid residue, a Gal residue, a 
CScNAc residue and a GalNAc residue. 

57. The covalent conjugate of claim 54, wherein said poly(ethylene glycol) 
20 has a molecular wei^t distribution that is essentially homodisperse. 
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58. A method of forming a covalent conjugate between a polymer and a 
glycosylated or non-glycosylated peptide, wherein said polymer is conjugated to said peptide 
via an intact glycosyl linking group interposed between and covalently linked to both said 
peptide and said polymer, said method comprising: 

5 contactmg said peptide with a mixture comprising a nucleotide sugar 

covalently linked to said polymer and a glycosyltransferase for which said nucleotide sugar is 
a substrate under conditions sufficient to form said conjugate. 

59. The method of claim 58, wherein said polymer is a water-soluble 

polymer. 

10 60. The method of claim 58, wherein said glycosyl linking group is covalently 

attached to a glycosyl residue covalently attached to said peptide. 

61 . The method of claim 58, wherein said glycosyl linking group is covalently 
attached to an amino acid residue of said peptide. 

62. The method of claim 58, wherein said polymer comprises a member 
15 selected j&om the group consisting of a polyalkylene oxide and a polypeptide . 

63. The method of claim 62, whorein said polyalkylene oxide is poly(ethylene 

glycol). 

64. The method of claim 63, wherein said poly(ethylaie glycol) has a degree 
of polymerization of jfrom about 1 to about 20,000. 
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65. The mettiod of claim 64, wherein said polyethylene glycol has a degree of 
polymerization of from about 1 to about 5,000. 

66, The method of claim 65, wherein said polyethylene glycol has a degree of 
polymerization of from about 1 to about 1,000. 

5 67. The method of claim 58, wherein said glycosyltransferase is selected from 

the group consistmg of sialyltramferase, galactosyltransferase, gluoosyltransferase> Ga3NAc 
transjferase, GlcNAc transferase, fucosyltransferase, andmanaosyltransferase. 

68. The method of claim 58, wherein said glycosyltransferase is 
recombinantly produced. 

10 69. Themethodofclaim 68, wherein said glycosyltransferase is a 

recombinant prokaryotic enzyme. 

70. The melhod of claim 68, \sdierein said glycosyltransferase is a 
recombinant eukaryotic enzyme. 

71 . The method of claim 58, wherein said nucleotide sugar is selected from 
15 the group consisting of XIDP-glycoside, CMP-glycoside, and GDP-glycoside. 

72. The method of claim 71, wherein said nucleotide sugar is selected from 
the group consisting of UDP-galactosCi UDP-galactosamine, UDP-glucose, UDP- 
gluoosamine, UDP-N-acetylgalactosamine, UDP-N-acetylglucosamine, GDP-mannose, 
Ga^P-fiicose, CMP-sialic acid, CMP-NeuAc. 
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73 . The method of cl^ 58, wherein said peptide is a therapeutic agent. 

74. The method of claim 58, wherein said glycosylated peptide is partially 
deglycosylated prior to said contacting. 

75. The method of claim 58, wherein said intact glycosyl lioldng group is a 
5 sialic acid residue. 

76. The method of claim 58, wherein said method is performed in a cell-free 

enviromnent. 

77. The method of claim 58, wherein said covalent conjugate is isolated. 

78. The method of claim 77, wherein said covalent conjugate is isolated by 
10 membrane filtration. 

79. A method of forming a covalent conjugate between a JBist glycosylated or 
non-glycosylated peptide, and a second glycosylated or non-glycosylated peptide cojoined by 
a linker moiety, wherein 

said linker moiety is conjugated to said first peptide via a first intact glycosyl Unkitig 
15 group interposed between and covalently linked to both said first peptide and 

said linker moiety, and 
said linker moiety is conjugated to said second peptide via a second intact glycosyl 
linkiag group interposed between and covalently linked to bofli said second 
peptide and said linker moiety, 
20 said melhod comprising: 



-393- 



wo 03/031464 



PCT/US02/32263 



(a) contacting said first peptide with a derivative of said linker moiety precursor 
comprising a precursor of said first intact glycosyl linking group and a precursor 
of said second intact glycosyl linking group; 

(b) contacting the mixtuie from (a) with a glycosyl transferase for which said 
precursor of said iSrst glycosyl linking groi^) is a substrate, under conditions 
sufficierit to convert said precursor of said first intact glycosyl linking groiq) into 
said first intact glycosyl linking group, thereby forming a &st conjugate between 
said linker moiety precursor and said first peptide; 

(c) contacting said first conjugate with said second peptide and a glycosyltransferase 
fbr which said precursor of said second intact glycosyl group is a substrate under 
conditions sufficient to convert said precursor of said second intact glycosyl 
linlring gToup into said second glycosyl linking group, thereby forming said 
conjugate between said linker moiety and said first glycosylated or non- 
glycosylated peptide, and said second glycosylated or non-glycosylated peptide. 

80. The method of claim 79, wherein said hriker moiety comprises a water- 
soluble polymer. 

81. The method of claim 80, wherein said water-soluble polymer comprises 
poly(e1hylene glycol). 

82. A method of forming a covalent conjugate between a first glycosylated or 
non-glycosylated peptide, and a second glycosylated or non-glycosylated peptide cojoined by 
a linker moiety, wherein 

said linker moiety is covalentiy conjugated to said first peptide^ and 

said linker moiety is conjugated to said second peptide via an intact glycosyl linkmg 

group interposed between and covalentiy linked to both said second peptide 

and said linker moiety, 
said method comprising: 
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(a) contacting said first peptide with an activated derivative of said linker moiety 



a reactive functional group of reactivity complementary to a residue on 
said first peptide, and a precursor of said intact glycosyl linking 
group, 

under conditions sufficieait to form a covalent bond between said reactive 
functional group and said residue, thereby forming a first conjugate; and 
(b) contacting said first conjugate witii said second peptide and a glycosyltransferase 
for which said precursor of said intact glycosyl linking group is a substrate, under 
conditions sufficient to convert said precursor of said intact glycosyl linking group 
into said intact glycosyl linking group, thereby forming said conjugate between 
said first glycosylated or non-glycosylated peptide, and said second glycosylated 
or non-glycosylated p^tide cpjoined by said linker moiety. 

83. The method of claim 82, wherein said linker moiety comprises a water- 
soluble polymer. 



84. The method of claim 83, wherein said water-soluble polymer comprises 
poly(efhylene glycol). 



85. A pharmaceutical composition comprising a pbarmaceutically acceptable 
diluent and a covalent conjugate between a polymer and a glycosylated or non-glycosylated 
20 peptide, wherein said polymer is conjugated to said peptide via an intact glycosyl linking 
group interposed between and covalentiy linked to both said peptide and said polymer. 



86. A composition for forming a conjugate between a peptide and a modified 
sugar, said composition comprising: an adnuxture of a modified sugar, a glycosyltransferase. 
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and a peptide acceptor substrate, wherein said modified sugar has covalesntly attached thereto 
a member selected £:om a polymer, a therapeutic moiety and a biomolecule. 



87. A peptide remodeled by the method of claim 1 . 

88. A pharmaceutical composition comprising the peptide of claim 87. 

89. A peptide remodeled by the method of claim 12. 

90. A pharmaceutical composition comprising the peptide of claim 89. 

9 1 . A peptide remodeled by the method of claim 23 . 

92. A pharmaceutical composition comprising the peptide of claim 91 . 

93 . A peptide remodeled by the method of claim 30. 

94. A pharmaceutical composition comprising the peptide of claun 93. 

95. A peptide remodeled by the method of claim 37. 

96. A pharmaceutical composition comprising the pqptide of claim 95. 

97. A compound having the formula: 



MS is a modified sugar comprising a sugar covaleotly bonded to a 

modifying group; 
Nu is a nucleoside; and 
b is an integer &om. 0 to 2. 




wherein 
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98. The compoimdofclaim 97, having the foimula: 




wherein 

X, Y, Z, A and B are members independeatly selected fiom S, O and 
NEI; 

R^^, R^, R^, and membcsrs independeatly selected from H and 
a polymer; 

R^ is a member selected from H, OH, and a polymer, 
R^' is a member selected from COO' and Na^; 
Nu is a nucleoside; and 
a is an integer from 1 to 3. 

99. A cell-free, in vitro method of remodeling a peptide having the formula: 
— AA 

wherein 

AA is a terminal or internal amino acid residue of said peptide, 
said method comprising: 

contacting said peptide with at least one glycosyltransferase and at least one 
glycosyl donor under conditions suitable to transfer said at least one glycosyl donor to said 
amino acid residue^ wherein said glycosyl donor comprises a modifying group, thereby 
remodeling said peptide. 

100. A method of forming a conjugate between a granulocyte colony 
stimulating fiictor (G-CSF) peptide and a modifying group, wherein said modifying group is 
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covalently attached to said G-CSF peptide through aa intact glycosyl linking gcoup, said G- 
CSF peptide comprising a glycosyl residue having the formula: 



wherein 

a, bj c, and e are members independently selected from 0 and 1; 
d is 0; and 

R is a modifying group, a mannose or au oligomarmose, 
said method comprising: 

(a) contacting said G-CSF peptide with a glycosyltransfeorase and a modified 
glycosyl donor, comprising a glycosyl moiety which is a substrate for 
said glycosyltransferase covalently bound to said modifying group, 
under conditions appropriate for the fbrmatioaoL of said intact glycosyl 
linking group. 

101. The method of claim 100, furttier comprising: 

(b) prior to step (a), contactitig said G-CSF peptide with a sialidase undea: conditions 

appropriate to rOTiove sialic acid from said G-CSF peptide. 

102. The method of claim 100, further comprising: 

(c) prior to step (a), contacting said G-CSF peptide with a galactosyl transferase and a 

galactose donor under conditions appropriate to transfer said galactose to said 
G-CSF peptide. 

103. Themethodofclaim 100, further comprising: 

(d) contacting the product firom step (a) with a moiety that reacts with said modiJfying 

group, thereby fomung a conjugate between said intact glycosyl linking group 
and said moiety. 
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104. The method ofclaim 100, further comprising: 

(e) prior to step (a), contacting said G-CSF peptide with N-acetylgalactosamine 

transferase and a GalNAc donor under conditions appropriate to transfer 
GalNAc to said G-CSF peptide. 

105. The method of claim 100, further comprising; 

(f) prior to step (a), contacting said G-CSF peptide with endo-N- 

acetylgalactosaminidase operating synthetically and a GalNAc donor under 
conditions appropriate to transfer GalNAc to said G-CSF peptide. 

106. The method of claim 100, wherein said modifying group is a member 
selected fittm a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

107. The method of claim 100, wherean 

a, b, c, and e are 0. 

108. The method of claim 100, wherein 

a and e are members independently selected from 0 and 1; and 

b, c, and d are 0. 

109. The method of claim 100, wherein 

a, b, c, d, and e are members independently selected from 0 and 1. 

1 10. A G-CSF peptide conjugate formed by the method of claim 100. 

1 1 1 . A method of forming a conjugate between an interferon alpha peptide 
and a modifying group, wherein said modifying group is covalently attached to said 
glycopeptide through an intact glycosyl linking group, said glycopeptide comprising a 
glycosyl residue having a formula selected from: 
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(FUC); 

GicNAc^lcNAc-Man 

I 

(R')dd 



^[GacNAc.(Gal)J. - (Sia),- (R), ]^ 

^tGlcNAc(Gal)Jf-(Sia)fc-CS.)w]s 

J^[GlcNAc-{Gal)Jg - (Sia), " (R-)x ] ^ 

n 

'^[GIcNAiKGaO ~ (Sia^- (R)y J ^ 



GalNAc-CGalV{Sia)p- (R) J 



wherein 

a, b, c, d, i, n, o, p, q, r, s, t, u, aa, bb, cc, dd, and ee are membeis 

independently selected from 0 and 1; 
e, f, g, and h are members independently selected from the integeis 

fi:om0to6; 

j, k, 1, and m are members independently selected from the integers 

j6rom 0 to 20; 
V, w, X, y, and z are 0; and 

R is a modifying group, a mannose or an oligomamiose 
R' is H, a glycosyl residue, a modifying group, or a glycoconjugate. 
said method comprising: 

(a) contacting said glycopeptide with a member selected from a 

glycosyltransferase, an endo-acetylgalactosamiiiidase operating 
synthetically and a trans-sialidase, and a modified glycosyl donor, 
comprising a glycosyl moiety which is a substrate for said 
glycosyltransferase covalently bound to said modifying group, under 
conditions appropriate for the formation of said intact glycosyl linking 
groiq). 
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1 12. The mefhod of claim 111, further comprising: 

(b) prior to step (a), contacting said glycopeptide with a sialidase under conditions 

sqjpropriate to remove sialic add &om said glycopeptide. 

113. The method of claim 111, further comprising: 

(c) contacting the product from st^ (a) with a moiety that reacts with said modilfying 

group, thereby forming a conjugate between said intact glycosyl linking group 
and said moiety. 

114. The method of claim 111, further comprising: 

(d) prior to step (a) contacting said glycopeptide with a combination of a giycosidase 

and a sialidase. 

115. The method of claim 111, fiirfher comprising: 

(e) prior to step (a), contacting said glycopeptide with an endoglycaoase under 

conditions appropriate to cleave a glycosyl moiety from said glycopeptide. 

116. The method of claim 111, fiirfher comprising: 

(f) prior to step (a), contacting said glycopeptide withN-acetylglucosamine 

transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said glycopeptide. 

117. The method of claim 111, fiirfher comprising: 

(g) prior to step (a), contacting said glycopeptide with a galactosyl transferase and a 

galactose donor under conditions appropriate to transfer galactose to said 
product. 

118. The mefhod of claim 111, further comprising: 

(h) prior to step (b), contacting said glycopeptide with endoglycanase under 

conditions appropriate to cleave a glycosyl moiety from said glycopeptide. 
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119. The mefhod of claim 111, furfher comprising: 

(i) prior to step (a), contacting said glycopq)tide with a maonosidase under conditions 
appropriate to remove mannose from said glycopeptide. 

120. The method of claim 111, jfurther comprising: 

(j) contacting the product of step (a) with a sialyltraosferase and a sialic acid donor 
imder conditions appropriate to transfer sialic acid to said product. 

121 . The method of claim 111, wherein said modifying group is a member 
selected ftom a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

122. The method of claim 111, wherein 
a, b, c, d, aa, and bb are 1; 

e, t, g, and h are members iadependently selected fiom the integers from 1 to 4; 
i, j, k, 1, m, r, s, t, u, and cc are members independently selected ftom 0 and 1; and 
n, o, p, q, V, w, X, y, z, dd, and ee are 0. . 

123. The method of claim 111, wherem 

a, b, c, d, f, h, j, k, 1, m, n, o, p, q, s, u, v, w, x, y, z, cc, dd, and ee are 0; 
e, g, i, r, and t are members independently selected ftom 0 and 1; and 
aaaudbb are 1. 

124. The method of claim 111, wherein 

a, b, c, d, e, f, g, i, j, k, 1, m, r, s, t, and u are members independently selected ftom 0 
and 1; 

h is a member independently selected ftom the integers ftom 1 to 3; 

dd, V, w, X, and y are 0; and 

aaandbbarel. 

125. The method ofclaim 111, wherem 

a, b, c, d, f, h, j, k, 1, m, s, u, V, w, x, y, and dd are 0; 

e, g, i, r, and t are members independently selected ftom 0 and 1; and 
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aaandbb are 1. 

126. The method of claim 111, wherein 
a, b, c, d, e, f, g, h, i, j, k, 1, m, and dd are 0; 

r, s, t, u, V, w, X, and y are members independeiitly selected from 0 and 1 ; and 
aaandbbarel, 

127. The method of claim 111, wherein 

a, b, c, d, e, :^ g, h, i, r, s, t, and u are members independently selected from 0 and 1; 
j, k, 1, m, V, w, X, y, and dd are 0; and 
aaandbb are 1. 

128. The mdhod of claim 111, wherein 

a, b, c, d, e, f, g, i, j, k, 1, m, r, s, t, and u are members independently selected fiom 0 
and 1; 

h is a member independently selected fiom the integers fixim 1 to 3; 

V, w, X, y, and dd are 0; and 

aaandbbarel. 

129. Themethodofclaim 111, wherein 
a,b, c,d, f,hj,k,l,m, s,u,v, w, x, y, and dd are 0; 

e, g, i, r, and t are members indq)endently selected fiom 0 and 1; and 
aaandbbarel. 

130. Hie method ofclaim 111, wherein 

n, 0, and p are members independently selected fiom 0 and 1; 

qis 1; and 

2, oc, and ee are 0. 

131. The method ofclaim 111, wherein 

n and q are members independently selected fiom 0 and 1; and 
o, p, 2, CO, and ee are 0. 
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132. The method of claim 111, wherem 

n is 0 or 1; 
qis 1; aad 

0, p, z, CO, and ee are 0. 

133. The method of claim 111, wherein 

n, o, p, and f are members independently selected from 0 and 1 ; 
q is 1; and 
z and ee are 0. 

134. The method of daim 111, wherein 

n, o, p, and q are members independently selected from 0 and 1 ; and 
z, cc, and ee are 0. 

135. The method of claim 111, wherein 

n and q are members independently selected from 0 and 1; and 
0, p, z, cc, and ee are 0. 

136. The method of claim 1 1 1, wherem 
n, 0, p, q, z, cc, and ee are 0. 

137. An interferon alpha pepiide conjugate formed by the method of claim 

111. 

138. A method of forming a conjugate between an interferon beta peptide and 
a modilfying group, wherein said modifying group is covalently attached to said interferon 
beta peptide through an intact glycosyl linking group, said interferon beta peptide comprising 
a glycosyl residue having the formula: 
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r 

(FucX 

- -GlcNAc5^GlcNAc-Man 



(R')n 



/ ([GlcNAc-(Gal)J,- (Sia)j - (R), ]^ 
;[GlcNAc-(Gal)Jf- (Sia\- (R)^]^ 



X^- [[GlcNAc-(Gal)Jg- (Sia)i - (R), \ 
^ ([GlcNAc-(Gal)dV (Sia)„- (R)y)^^ 



wherein 

a, b, c, d, i, p, q, r, s, t, and u are members independently selected firom 
5 Oandl; 

e, f, g, and h are members independently selected from tiie integers 

between 0 and 6; 
j, k, 1, and m are members independently selected from the integers 
between 0 and 100; - 
10 V, w, X, and y are 0; 

R is a modifying group, mannose or oligomannose; and 
R' is H or a glycosyl, modifying group or glycoconjugate group, 
said method comprising: 

(a) contacting said interferon beta peptide with a member selected from a 
1 5 glycosyltransferase and a trans-sialidase and a modified glycosyl 

donor, comprising a glycosyl moiety which is a subslxate for said 
glycosyltransferase covalently bound to said modifying group, under 
conditions appropriate for the formation of said intact glycosyl liiiking 
group. 

20 139. Themethodofclaim 138, further comprising: 

(b) prior to step (a), contacting said interferon beta peptide with a sialidase under 
conditions appropriate to remove sialic acid from said interferon beta peptide. 
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140. The method of claim 138, further comprising: 

(c) contacting the product from step (a) wilh a moiety that reacts with said modifying 

group, thereby fonning a conjugate between said intact glycosyl linking group 
and said moiety. 

141 . The method of claim 138, further comprising: 

(d) prior to step (a) contacting said interfercm. beta peptide with a combination of a 

glycosidase and a sialidase. 

142. The method of claim 138, further comprising: 

(e) prior to step (a), contacting said interferon beta peptide with an endoglycanase 

under conditions appropriate to cleave a glycosyl moiety from said interferon 
beta peptide. 

143. The method of claim 138, further comprising: 

(JO prior to step (a), contacting said interferon beta peptide with N-acetylglucosaraine 
transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said interferon beta peptide. 

144. The method of claitn 138, further comprising: 

(g) prior to step (a), contacting said interferon beta peptide with a galactosyl 
transferase and a galactose donor under conditions appropriate to transfer galactose to 
said product. 

145. The method of claim 138, further comprising: 

(h) prior to step (b), contacting said intaferon beta peptide Avith endoglycanase under 
conditions appropriate to cleave a glycosyl moiety from said interferon beta peptide. 

146. The method of claim 138, further comprising: 

(i) prior to step (a), contacting said interferon beta peptide with a mannosidase under 
conditions appropriate to remove mannose from said interferon beta peptide. 
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147. The metiiod of claini 138, further compxising: 

(j) contacting the product of step (a) with a sialyltransferase and a sialic acid donor 
under conditions appropriate to transfer sialic acid to said product. 

148 . The method of claim 138, wherein said modifying group is a member 
selected Jfrora a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

149. The method of claim 138, wherein 

h is a member independently selected ftom the integers between 1 and 3; 
a, b, c, d, e, f, g, i, j, k, 1, m, r, s, t, and u are members independently selected from 0 
and 1; 

n, V, w, X, and y are 0; and 
q,p are 1. 

150. The method of claim 138, wherein 

a, b, c, d, f, h, j, k, 1, m, n, s, u, v, w, x, and y are 0; 

e, g, i, r, and t are members independently selected from 0 and 1; and 

q, pare 1. 

151. The method of claim 138, whereiQ 

a, b, c, d, e, f, g, h, j, k, 1, m, n, r, s, t, u, V, w, x, and y are 0; 
q,p are 1; and 

i is independently selected from 0 and 1, 

152. The method ofclaim 138, wherein 

a,b, c, d, e, f, g, h,I, j,k,l,m,r, s,t, u, v, w, x, and y are 0; and 
p, qare 1. 

153. The method of claim 138, wherein 
a, b, c, d, e, f, g, h, i, j, k, 1, m, andn areO; 

q,p are 1; and 

r, s, t, u, V, w, X, and y are members iodependeatly selected from 0 and 1 . 
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154. The method of claim 138, whesrein 

a, b, c, d, e, f, g, h, i, r, s, t, and u are members independently selected from 0 and 1; 
j, k, 1, m, n, V, w, x, andy are 0; and 
q, p are 1. 

155. The method of claim 138, wherein 

a, b, c, d, h, j, k, 1, m, r, s, t, and u are members independently selected from 0 and 
1; 

e, f, g, are members selected from the integers between 0 and 3; 

n, V, w, X, and y are 0; and 

q,parel. 

156. The method of claim 138, wherein 

a, b, c, d, i, j, k, 1, m, r, s, t, n, p and q are members independently selected from 0 and 

e, f, g, and h are 1; and 
n, v,w,x, andy are 0. 



157. An interferon beta peptide conjugate fOirmed by the method of claim 138, 



158. A method of forming a conjugate between a Factor Vila peptide and a 
modifying group, wherein said modifyiag group is covalently attached to said Factor Vila 
peptide through an intact glycosyl linking group, said Factor Vila peptide comprising a 
glycosyl residue having a formula which is a membo: selected from: 

Lo), Man-[[GlcNAc-(Gal)J.. (Sia),- (R). ]> 

rlixTA r^ixTA A. -^[[GicNAc-CGalXlf-CSiaX-CR), ^ 
— GlcNAc-GlcNAc-Man ; _ . ^ 

\^^/[[GlcNAc-(Gal)Jg- (Sia^- (R), \ 

^ [[GlcNAc-(Gai)J,- (Sia)^- (R)Jy ^ 

— [-Glc-(Xyl)J ; and -^Fuc] 
° -408-^ 
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wherein 

a, b, c, d, i, o, p, q, r, s, t, and u, are members independently selected from 0 and 1; 
e, f, g, h and.n are members independently selected from the integers from 0 to 6; 
5 j ; k, 1 and m are members indq)eiidently selected from the integers from 0 to 20; 

V, w, X and y are 0; and 
R is a modifying group, a mannose, an oligomannose, SialylLewis" or SialylLewis*; 
said method comprising: 

(a) contacting said Factor Vila peptide with a glycosyltransferase and 
10 a modified glycosyl donor, comprising a glycosyl moiety which is a 

substrate for said glycosyltransferase covalently bound to said 
modifying group, under conditions appropriate for the formation of 
said intact glycosyl linking group. 

159. The method of claim 158, flirther comprising: 

15 (b) prior to step (a), oontaoting said Factor Vila peptide with a sialidase under 

conditions appropriate to remove sialic acid from said Factor VHa peptide. 

160. The method of claim 158, fiuther comprising: 

(c) prior to step (a), contacting said Factor Vila peptide with a galactosidase under 
conditions appropriate to remove galactose fi?om said Factor VHa peptide. 

20 161. The method of claim 158, fiirfher comprising: 

(d) prior to step (a), contacting said Factor Vila peptide with a galactosyl 
transferase and a galactose donor under conditions appropriate to 
transfer said galactose to said Factor Vila peptide. 

162. The method of claim 158, firrther comprising: 
25 (e) contacting the product of stq> (a) with a sialyltransferase and a sialic acid 

donor under conditions appropriate to transfer sialic acid to said 
product. 
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163 . The method of claim 158, wh^em said modi^g group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

164. The method of claim 158, wherein 

a, b, c, d, e, g, i, j, 1, o, p and q members independently selected firom 0 and 1; 
randtare 1; f,h,k,m, s,u, v, w,x andyareO; and 
n is selected from the integers from 0 to 4. 

165. The method of claim 158, wharein 

a,b, c, d, e, t g,h, ij, k,l,ni,n,,o,p, q,r,s,t and u are meaoabers independently . 
selected from 0 and 1 ; 

V, w, X and y are 0; and 

a is a member selected from the integers from 0 to 4. 

166. A Factor Vila peptide conjugate formed by the method of claim 158. 

167. A method for forming a conjugate betweeaa a Factor IX peptide and a 
modifi/ing group, wherein said modifying group is covalently attached to said Factor DC 
peptide through an intact glycosyl linking group, said Factor IX peptide comprising a 
glycosyl residue having a farmula which is a member selected from: 
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(Fuc). /[[GlcNAc-(Gal)J,- (Sia)^ - (R). \ 

--GlWGlcNAc-Ma. ^ M[GlcNAc<Gal)J,(SiaX. (R)J^ 
\^ /([GlcNAo-(Gal)Jg- (Sia),- (R), \ 
([GlcNAc-CGalU- (Sia)^- (R) J 

-|-GWc-(GalV(Sia)p-(R)J ' ~-{-:Glc-CKyl)J 



and 



— -Fuc[-(GlcNAc)„-(GalV(Sia)J-(R)gg 
wherein 

a, b, c, d, i, n, o, p, q, r, s, t, ti, bb, oc, dd, ee, JBf and gg are members 

independently selected from 0 and 1; 
e, f, g, h and aa are members independently selected from the integers from 0 
5 to 6; 

j, k, 1 and m are members independently selected from the integers from 0 to 

20; 

V, w, X, y and z are 0; 

R is a modifying group, a mannose or an oligomannose; 
10 said method comprising: 

(a) contacting said Factor IX peptide with a glycosyltransferase and a 

modified glycosyl donor, comprising a glycosyl moiety which is a 
substrate for said glycosyltransferase covalently bound to said 
modifying group, under conditions appropriate for the formation of 
15 said intact glycosyl linking group. 

168. The method of claim 167, further comprising: 

(b) prior to step (a), contacting said Factor IX peptide with a sialidase under 

conditions appropriate to remove sialic acid fiwm said Factor IX 
peptide. 

20 169. The metiiod of claim 167, further comprising: 
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(c) contacting the product fomied in step (a) with a sialyltraosferase and a 

siahc acid donor under conditions appropriate to transfer sialic acid to 
said product. 

170. The method of claim 168, fiirther comprising: 

(d) contacting the product firom step (b) with a galactosyltransferase and a 

galactose donor under conditions appropriate to transfer said galactose 
to said product. 

171 . The method of claim 170, furfher comprising; 

(e) contacting the product fix>m step (d) with ST3Gal3 and a sialic axjid donor 

under conditions appropriate to transfsr sialic acid to said product. 

172. The method of claim 167, furfher comprising: 

(d) contacting the product ftom step (a) with a moiety that reacts witli said 
modifying group, thereby forming a conjugate between said intact 
glycosyl linking group and said moiety. 

173. The method of claim 167, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

174. The method of claim 167j wherein 

a, b, c, and d are 1; 

e, :t g and h are members independently selected from the integers from 1 
to 4; 

aa, bb, cc, dd, ee, ff, j, k, 1, m, i, n, o, p, q, r, s, t and u are members 

mdependently selected from 0 and 1; and 
V, w, X, y, z and gg are 0. 

175. The method of claim 167, wherem 

a, b, c, d, n, q are independently selected from 0 and 1; 

aa, e, f, g and h are members independently selected from the integers 

from 1 to 4; 
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bb, cc, dd, ee, ff, j, k, 1, m, i, o, p, r, s, t and u are members independently 

selected from 0 and 1; and 
V, w, X, y, z and gg are 0. 

176. The method of claim 167, wherein 
a, b, c, d, n, bb, cc, dd and ff are 1; 

e, f, g, h and aa are members independently selected from the integers 
from 1 to 4; 

q, ee, i, j, k, 1, m, o, p, r, s, t and u are members independently selected from 0 

and 1; and 
V, w, X, y, z and gg are 0. 

177. The method of claim 167, wherein 
a,b, c, dandqare 1; 

e, t g and h are members independently selected from the integers from 1 
to 4; 

aa, bb, cc, dd, ee, j, k, 1, m, i, n, o, p, r, s, t and u are members 

independently selected from 0 and 1 ; and 
V, w, X, y, z and gg are 0. 

178. The method of claim 167, wherein 
a, b, c, d, q, bb, cc, dd and ff are 1; 

aa, e, f, g and h are members independently selected from the integers 
from 1 to 4; 

ee, i, j, k, 1, m, o, p, r, s, t and u are members independently selected from 
0 and 1; and 

V, w, X, y, z and gg ate 0. 

179. A Factor EC peptide conjugate formed by the method of claim 167. 
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180. A metiiod of forniing a conjugate between a follicle stimulating hormone 
( FSH) peptide and a modifying groiq), wherein said modifying group is covalently attached 
to said FSH peptide fhorough an intacst glycosyl linking group, said FSH peptide comprising a 
glycosyl residue having the formula: 

/[[GlcNAc-(GalU-(SiaV(R)v]^ 
)i /^'^[[GlcNAc-(Gal)Jr(Sia\-(R)w]3 



-+GlcNAo.GloNAc-Maxi -^^^^^^^^^^^^ 



[[GlcNAc-(Gal)dV (SmXr (R)y]^^ 



a, b, c, d, i, q, r, s, t, and u are members independently selected fiom 0 and 1; 
e, t g, and h are members independently selected fiom the integers between 0 
and 6; 

j, k, 1, and m are members independently selected from the integers between 0 

and 100; 
V, w, X, andy are 0; and 

R is a modifying group, a mannose or an oligomannose; 

said method comprismg: 

(a) contacting said FSH peptide with a glycosyltransferase and a modified 

glycosyl donor, comprising a glycosyl moiety which is a substrate for 

said glycosyltransferase covalently bound to said modifying group, 

under conditions appropriate for the formation of said intact glycosyl 

linking group. 

181. The method of claim 180, further comprising: 
(b) prior to step (a), contacting said FSH peptide with a sialidase under conditions 
appropriate to remove sialic acid fiom said FSH peptide. 
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182. The method of claim 180, further comprising: 

(c) contacting the product of step (a) with a sialyltransferase and a sialic acid donor 

imder conditions appropriate to transfer sialic acid to said product. 

183. The method ofclaim 180, further comprising: 

(d) prior to step (a), contacting said FSH peptide with a galactosidase under 

conditions appropriate to remove galactose from said FSH peptide. 

184. The method of c^aim 180, fiirther comrprising: 

(e) prior to step (a) contactmg said FSH peptide with a combination of a glycosidase 

and a sialid^e. 

185. The method of claim 180, further comprising: 

(f) prior to step (a), contactmg said FSH peptide with a galactosyl transferase and a 

galactose donor under conditions appropriate to transfer said galactose to said 
FSH peptide. 

186. The method of claim 180, fiarther comprising: 

(d) contacting the product from step (a) with a moiety that reacts with said modifying 

group, therehy forming a conjugate between said intact glycosyl linkmg group 
and said moiety. 

187. The method ofclaim 180, further comprising: 

(e) prior to step (b), contactmg said FSH peptide with an endoglycanase under 

conditions appropriate to cleave a glycosyl moiety from said FSH peptide. 

188. The method of claim 180, further comprisiiig: 

(f) prior to step (a), contacting said FSH peptide with N-acetylglucosamine transferase 

and a GlcNAc donor under conditions appropriate to transfer GlcNAc to said 
FSH peptide. 
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189. Hie method of claim 180, wherein said modifying group is amember 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

190. The method of claim 180, wherem 

a, b, c, d, i, j, k, 1, m, q, r, s, t, and u are members independently selected fioan 0 and 

e, f, g, aad h are 1; and 
V, w,x, and y are 0. 

191. The method of claim 180, wherein 

a, b, c, d, e, f, g, h, i, j, k, 1, m, q, r, s, t, and u are members independently selected 

from 0 and 1; 

V, w, X, and y are 0. 

192. The method ofclaim 180, wherein 

a, b, c, d, f, h J, k, 1, m , s, u, v, w, x, and y are 0; and 

e, g, i, q, r, and t are members independently selected from 0 and 1. 

193. The method ofclaim 180, wherein 

a, b, c, d, e, f, g, h, j, k, 1, and m are 0; 

i, q, r, s, t, u, v, w, x, and y are independently selected from 0 and 1; 
p is 1; 

R (branched or linear) is a member selected from mannose and oligpmannose. 

194. The method of claim 180, wherein 

a, b, c, d, e, f, g, h, j, k, 1, m, r, s, t, u, V, w, and y are 0; 

iisOorl;and i 

qisl. 

195. A FSH peptide conjugate formed by the method of claim 180. 
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196. A method for forming a conjugate betwerai an erythropoietin (EPO) 



peptide and a modifying group, wherein said modifying group is covalently attached to said 
BPO peptide through, an intact glyoosyl linking groiq*, said EPO peptide comprising a 
glycosyl residue having a formula which is a member selected from: 



a, b, c, d, i, n, o, p, q, r, s, t, and u are members independently selected 
fromO and 1; 

e, ^ g, and h are members independently selected from the integers 

between 0 and 4; 
j, k, I, and m are members independently selected from the integeas 

between 0 and 20; 
V, w, X, y, and z are 0; and 

R is a modifying group, a mannose or an oHgomannose; 



said method comprising: 

(a) contacting said EPO pq)tide with a glycosyitransferase and a modified 



glycosyl donor, con^rising a glycosyl moiety which is a substrate for 
said glycosyitransferase covalently bound to said modifying group, 
under conditions appropriate for the formation of said intact glycosyl 
linking group. 



197. The method of claim 196, further comprising: 
(b) prior to step (a), contacting said EPO peptide with a sialidase under conditions 
appropriate to remove sialic acid from said EPO peptide. 



(Fuc)i 

— GlcNAc-GlcNAc-Man 



/ ([GlcNAc-(Gai)a]e- (Sia)j - (R)v ] ^ 
/ ^\[[GlcNAc-(Gal)b]f-(Sia)k-CR.)w]^ 
\^[[GlcNAc-(Gal)Jg- (Sia)i- (R). ]\ ' 




; and 




wherein 
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198. The method of claim 196, further camprising: 

(c) contacting the product of step (a) with a sialyltransferase and a sialic acid donor 

under conditions appropriate to transfer sialic acid to said product. 

199. The mettiod of claim 196, further comprising: 

(d) prior to step (a), contacting said EPO peptide with a galactosidase operating 

synthetically under conditions appropriate to add a galactose to said EPO 
peptide. • 

200. Hie method of claim 196, further comprising: 

(e) prior to step (a), contacting said EPO peptide with a galactosyl transferase and a 

galactose donor imder conditions appropriate to transfer said galactose to said 
EPO peptide. 

201. The method of claim 200, ftirfher comprising: 

(f) contacting the product ftom step (e) with ST3Gal3 and a sialic acid donor under 

conditions appropriate to transfer sialic acid to said product. 

202. The method of claim 196, further comprising: 

(g) contacting the product ftom step (a) with a moiety that reacts with said modifying 

group, fherehy forming a conjugate between said intact glycosyl linkin g group 
and said moiety. 

203. The method of claim 196, fiirfher camprising: 

(h) prior to step (a), contacting said EPO peptide with N-acetylglucosamine 

transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said EPO peptide. 

204. The method of claim 196, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

205. The method of claim 196, wherein 
a, b, c, d, e, f, g,n, andq are 1; 
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h is a membea: selected from the integers between 1 and 3; 

i, j, k, 1, m, o, p, r, s, t, and u are members independently selected from 0 and 1; 

and, V, w, x, y and z are 0. 

206. The method of claim 196, wherein 

a, b, c, d, ^ h, j, k, 1, m, s, u, v, w, x, y, and z are 0; and 

e,' g, i, r, and t are members independently selected from 0 and 1. 

207. The method of daim 196, wherein 

a, b, c, d, e, f, g, h, i, j, k, 1, m, n, o, p, r, s, t, and u are members independently 
selected from 0 and 1; and 
V, w, X, y, and z are 0. 

208. The method of claim 196, wherein 

a, b, c, d, e, f, g, n, and q are 1; 

h Is a member selected from the integers between 1 and 3; 

i, j, k, 1, ni, o, p, r, s, t, and u are members independently selected from 0 and 1 ; and 
V, w, X, y and z are 0. 

209. The method of claim 196, wherein 

a, b, c, d, f, h, j, k, 1, m, o, p, s, u, v, w, x, y, and z are 0; and 
e, g, i, n, q, r, and t are independently selected from 0 and 1. 

210. The method of claim 196, wherem 

a, b, c, d, f, h, j, k, 1, m, n, o, p, s, u, v, w, x, y, and z are 0; and 
e, g, i, q, r, and t are members independently selected from 0 and 1 . 

21 1. The method of claim 196, wherein 

qis 1; 

a, b, c, d, e, f, g, h, i, n, r, s, t, and u are members mdependently selected from 0 
and 1; and 

j, k, 1, m, o, p, V, w, X, y, and z are 0. 

212. An EPO peptide conjugate formed by the method of claim 196. 
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213. A method for fommig a conjugate between a granulocyte macrophage 
colony stimulating fector (GM-CSF) peptide and a modifying group, wherein said modifying 
group is covalently attached to said GM-CSF peptide through an intact glycosyl linking 
5 gcovp, said GM-CSF peptide compiising a glycosyl residue having a formula selected from: 



CFuc)i 

— GlcNAc. 
I ^ 

(R')cc 



0\ 



GlcNAc-Man 



, / [[GlcNAc-(Gal)a]e- (Sia)j - (K\ ] 
Man . >| 
/ ^[ [GlcNAc-(Gal)b]f- (Sia^- (R)vJs 

\^^/ [[GlcNAc-(Gal)o]g- (Sia)i- (R)x \ 
[[GlcNAc-(Gal)d]h- (SiaV (K)y\ 



and 



(Sia)o ^ 
— j-GalNAc-(Gal)n-(Sia)p-^)z) 



wherein 



20 



a, b, 0, d, i, n, o, p, q, r, s, t, u, aa, bb, and cc are menibers 

independently selected fiom 0 and 1 ; 
e, t g, and h are members independently selected j&om the integers 

between 0 and 6; 
j, k, 1, and m are members independently selected from the integers 

between 0 and 100; 
V, w, X, and y are 0; 

U is a modifying group, mannose or oUgomamose; and 
R' is H or a glycosyl residue, or a modifying group or a 
glycoconjugate, 
said method coniprisiag: 

(a) contacting said GM-CSF peptide wiUi a glycosyltransferase and a 

modified glycosyl donor, compiising a glycosyl moiety which is a 
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substrate far said glycosyltransferase covalently bound to said 
modifymg group, under conditioiis appropriate for the formation of 
said intact glycosyl linkmg group. 

214. The method of claim 213, further comprising: 

(b) prior to step (a), contacting said GM-CSF peptide with a sialidase under 

conditions ^propriate to remove sialic acid from said GM-CSF peptide. 

215. The method of claim 213, further comprising: 

(c) contacting the product from step (a) with a moiety that reacts with said modifying 

group, thereby forming a conjugate between said intact glycosyl linking group 
and said moiety. 

21 6. The method of claim 213, further comprising: 

(d) prior to step (a) contacting said GM-CSF peptide with a combination of a 

giycosidase and a sialidase. 

217. The method of claim 213, further comprising: 

(e) prior to step (a), contacting said GM-CSF peptide with an endoglycaoase under 

conditions appropriate to cleave a glycosyl moiety from said GM-CSF 
peptide. . 

218. The method of claim 213, fiirfiier comixrising: 

(f) prior to step (a), contacting said GM-CSF peptide with N-acetylglucosamine 

transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said GM-CSF peptide. 

219. The method of claim 213, further comprising: 

(g) prior to step (a) contacting said GM-CSF peptide with a mannosidase under 

conditions appropriate to cleave a mannose residue from said GM-CSF 
peptide. 
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220. The method of claim 213, further comprismg: 

(h) prior to step (a), contacting said GM-CSF peptide with ST3Gal3 and a sialic acid 
donor under conditions appropriate to transfer sialic acid to said product. 

221. The method of claim 213, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

222. The method of claim 213, wherem 

a, b, c, d, i, j, k, 1, m, o, p, q, r, s, t, u, and aa are members independently selected from 
0 and 1; 

bb, e, f, g, h, andn are 1; and . 
cc, V, w, X, y, and z are 0. 

223. The method of claim 213, wherein 

a, b, c, d, i, j, k, 1, m, o, p, q, r, s, t, u, and aa are membears indepeadaitly selected from 
Oandl; 

bb, e, ^ g, h, and n are members indepaideatly selected from 0 and 1; and 
cc, V, w, X, y, and z are 0. 

224. The method ofclaim 213, wherein 

oc, a, b, c, d, f, h, j, k, 1, m, o, p, s, u, v, w, x, y, and z are 0; and 

e, g, i, n, q, r, t, and aa are members independmtly selected fr^ 0 and 1 ; and 

bbisl. 

225. The method ofclaim 213, wherein 

a, b, G, d, e, f, g, h, i, j, k, 1, m, n, o, p, z and cc are 0; 

q, r, s, t, u, V, w, x, y, and aa are members independently selected from 0 and 1; bb 
is 1; and 

R is mannose or oligomamiose. 

226. The method ofclaim 213, wherein 

a, b, c, d, e, f, g, h, i, j, k, 1, m, o, q, r, s, t, u, aa, and bb are members 
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independently selected ftom 0 and 1; and 
n, p, V, w, X, y, z, and cc are 0. 

227. A GM-CSF peptide conjugate formed by the method of claim 213, 



228. A method of fbiining a conjugate between an interferon gamroa peptide 
and a modifying group, wherem said modifying group is covalently attadhed to said 
interferon gamma peptide through an intact glycosyl linking group, said interferon gamma 
peptide comprising a glycosyl residue having the formula: 



■GlcNAc^GlcNAc-Man 



^[GlcNAc-(Gal)J, - (Sia), - (R)v ) , 
/"^"^ '^[GlcNAo-(Gal)Jf - (Sia)^- (R)^] ^ 

V J^[GIcNAc-(Gal)J, - (Sia), - (R) J ^ 
Man ■ 

^[GlcNA(KGal)A - (Sia)„- CR)y J ^ _^ 



wherein 

a, b, c, d, i, n, p, q, r, s, t, and u are members independently selected 
from 0 and 1; 

e, f, g, and h are members independently selected from the integers 

between 0 and 6; 
j, k, 1, and m are niCTibers independently selected from the integers 

between 0 and 100; 
V, w, X, and y are 0; 

R is a modifying gro-up, mannose or oligomannose; and 
R' is H or a glycosyl residue, a glycoconjugate, or a modifying group, 
said method comprising: 
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(a) contacting said interferon gamma peptide with a member selected from a 
glycosyltransferase and z. galactosidase operating synthetically and a 
modified glycosyl donor, comprising a glycosyl moiety which, is a 
substrate for said glycosyltransferase covalently bound to said 
modifying groiq), under conditions appropriate for the fortnatian of said 
intact glycosyl linking group. 

229. The method ofclaim 228, further coiiiprising: 

(b) prior to step (a), contacting said interferon gamma peptide with a sialidase under 

conditions appropriate to remove sialic acid from said interferon gamma 
peptide. 

230. The method of claim 228, fiirther comprising: 

(c) contacting the product fi:om step (a) with a moiety that reacts with said modifying 

group, thereby fonning a conjugate between said intact glycosyl linVing group 

and said moiety. 

23 1 . The method of claim 228, further comprising: 

(d) prior to step (a) contacting said ititerferon gamma peptide with a combination of a 

glycosidase and a sialidase. 

232. The method of claim 228, fiirfha: comprising: 

(e) prior to step (a), contacting said interfeiron gamma peptide with an endoglycanase 

under conditions appropriate to cleave a glycosyl moiety firom said interferon 
gamma peptide. 

233. The method ofclaim 228, further comprising: 

(f) prior to step (a), contacting said interferon gamma peptide with N- 

acetylglucosamine transferase and a GlcNAc donor under conditions 
appropriate to transfer GlcNAc to said interferon gamma peptide. 

234. The method of claim 228, further comprising: 
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(g) prior to step (a), contacting said interferon gamma peptide with a galactosyl 
transferase and a galactose donor under conditions appropriate to transfer 
galactose to said product. 

235. The method of claim 228, fiirther comprising: 

0) contacting the product of step (a) with a sialyltransferase and a sialic acid donor 
under conditions appropriate to transfer sialic acid to said product. 

236. The method of claim 228, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glyco conjugate. 

237. The method ofclaim 228, wherein 

wherein a, b, c, d, i, j, k, 1, m, q, p, r, s, t, and u are members independently 
selected from 0 and 1; 
e, f, g, andh are 1; and 
n, V, w, X, and y are 0. 

238. The method ofclaim 228, wherein 

a, b, c, d, i, j, k, 1, ra, r, s, t, and u are members independently selected 
from 0 and 1; 

p, q, e, f, g, and h are 1; and 
n, v,w,x, and y are 0. 

239. The method of claim 228, wherein 

a, b, c, d, f, h, j, k, 1, m, n, s, u, v, w, x, and y are 0; and 

e, g, i, q, r, and t are members independently selected from 0 and 1; and 

p is 1. 

240. The method of claim 228, wherein 
a, b, c, d, e, f, g, h, i, j, k, 1, m, andn are 0; 

q, r, s, t, u, V, w, X, and y are members independently selected from 0 and 1 ; and 
p is 1; and 
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R is mamose or oligDmaonose. 

241 . The method of claim 228, whereiii 
a, b, c, d, i, j, k, 1, in, q, r, s, t, and u are members independently selected from 0 and 

1; 

5 e, f,g,h, and pare 1; and 

n, V, w, X, and y are 0. 



242. An interferon gamma peptide conjugate formed by the method of claim 

228. 

243 . A method of forming a conjugate between an alpha 1 protease inhibitor 
(A-l-PI) peptide and a modifying group, wherein said modifying group is covalently attached 
to said A-l-PI peptide through an intact glycosyl linking group, said A-l-PI peptide 
comprising a glycosyl residue having the formula: 



(Fuc)i . 
.GlcNAc>' 
I 



^[GIcNAc-{Gal)J„ -{Sia)j- (R)^ 
Man , 

/ S [GIcNAe-(GaI)Jf - (Sia^- (R)^ J ^ 
J^[GIcNAc-(GaI)Jg _ (Sia), - (R)^ J ^ 
'^[GIcNAc-(GaL)Jfc _ (Sia)„- (R), ] ^ 



whereia 

15 a, b, c, d, i, n, p, q, r, s, t, and u are members independently selected 

fix)m 0 and 1; 

e, f, g, and h are members independently selected ftom the integers 

between 0 and 6; 
j, k, 1, and m are members independently selected from &e integers 
20 between 0 and 100; 

V, w, X, and y are 0; 

R is a modifying group, mannose and oligomannose; and 
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R' is H or a glycosyl residue, a glycoconjugate, or a modifying group; 
said method comprising: 

(a) contacting said A-l-PI peptide with a glyoosyltransferase and a modified 
glycosyl donor, comprising a gjycosyl moiety which is a substrate for 
said gjycosyltransferase covaleaitly bound to said modifying group, 
under conditions appropriate for the formation of said intact glycosyl 
linking group. 

244. Themethodofclaim243,fiirther comprising: 

(b) prior to step (a), contacting said A-l-PI peptide with a sialidase under conditions 

appropriate to remove sialic acid from said A-l-PI peptide. 

245 . The method of claim 243 , fiirther comprismg: 

(c) contacting the product from step (a) witii a moiety that reacts with said modifying 

group, thereby forming a conjugate between said intact gjycosyl linking groi^) 
and said moiety. 

246. The method of claim 243, further comprising: 

(d) prior to step (a) contacting said A-l-PI peptide with a combination of a 

glycosidase and a sialidase. 

247. The method of claim 243, further comprising: 

(e) prior to step (a), contacting said A-l-PI peptide with an endoglycanase under 

conditions appropriate to cleave a glycosyl moiety from said A-l-PI peptide. 

248. The method of claim 243, further comprising: 

(j^ prior to step (a), contacting said A-l-PI peptide with N-acetylgtucosamine 
transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said A-l-PI peptide. 

249. Themethodofclaim 244, further comprising: 

(g) prior to step (a), contacting said A-l-PI peptide with a mannosidase under 
conditions appropriate to remove maonose from said A- 1 -PI peptide. 
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250. The method of claim 243, further comprising: 

(h) prior to step (a), contacting said A-l-PI peptide with a member selected from a 

mamosidase, a xylosidase, a hexosaminidase and combinations thereof under 
conditions appropriate to remove a glyoosyl residue from said A-l-PI peptide. 

25 1. Hie method of claim 243, wherein said modifyitig group is a member 
selected firom a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glyoooonjugate. 

252. The method of claim 243, wherein 

a, b, c, d, i, j, k, 1, m, q, r, s, t, and u are members independently selected from 0 and 
l;aud 

e, ^ g, and h are 1; and n, v, w, x, and y are 0. 

253. The method of claim 243, wherein 

a, b, c, d, e, f, g, h, i, j, k, 1, m, q, r, s, t and u are members iadepemdently selected 
firom 0 and 1; and 
n, V, w, X, and y are 0. 

254. The method ofclaim 243, wherein 

a, b, c, d, f, h, j, k, 1, m, n, s, u, v, w, x, and y are 0; and 

e, g, i, q, r, and t are members independently selected jSrom 0 and 1. 

255. Themethodof claim 243, wherein 
n, a, b, c, d, e, ^ g, h, i, j, k, 1, and m are 0; 

q, r, s, t, u, V, w, X, and y area members indq)Qidently selected ftom 0 and 1; and 
pis 1. 

256. The method of claim 243, wherein 
a, b, c, d, e, f, g, h, i, j, k, 1, m, n, p, and q are 0; 

r, s, t, n, V, w, X, and y are members independently selected from 0 and 1. 
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257. The method of claim 243, wherein 

a, b, c, d, e, f, g, h, i, j, k, 1, m, r, s, t, and u are members independently selected &om 

Oandl; 
p, V, w, X, and y are 0; and 
nandqarel. 

258. An alpha 1 protease inhibitor peptide conjugate formed by the method of 

claim 243. 

259. A method of forming a conjugate between a beta glucosidase peptide and 
a modifying group, wherein said modifying group is covalently attached to said beta 
glucosidase peptide through an intact glycosyl linkmg group, said beta glucosidase peptide 
comprising a glycosyl residue having the formula: 



^[QlcNAc-(Gal)Je -{Sia)j— (R)^ 

(Fuc)i J ^[GlcNAc-(Gal)Jf ~ (Sia),- (R)^] g 

I \^ ^[GlcNAc-(Gal)J, - (Sia), - (R) J ^ 

foi'i Man 

\[[GlcNA«>.(GaDJK~(Sia)„-CR)yJ^ 



wherein 

a, b, c, d, i, n, p, q, r, s, t, and u are members independently selected 
ftom 0 and 1; 

e, f, g, and h are members independently selected firom the iutegers 

between 0 and 6; 
j, k, 1, and m are members independently selected from the integers 

between 0 and 100; and 
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V, w, X, and y are 0; 

R is a modifying group, a mamose or an oUgomaimose; and 
R' is H or a glycosyl residue, a glycoconjugate, or a modifying group, 
said method comprising: 
5 ^ (a) contacting said beta glucosidase peptide witii a glycosyltransferase and a 

modified glycosyl donor, compdsing a glycosyl moiety wMch is a 
substrate for said glycosyltransferase covalently bound to said 
modifying group, under conditions appropriate for the formation of 
said intact glycosyl linking group. 

10 260. The method of claim 259, further comprising: 

(b) prior to step (a), contacting said beta glucosidase peptide with a sialidase under 
conditions Expropriate to remove sialic acid fiom said beta glucosidase 
peptide. 

261. The method of claim 259, further comprising: 

15 (c) contacting tibie product fiom step (a) with a moiety that reacts with said modifyuig 

groiq>, thereby forming a conjugate between said intact glycosyl linking group 
and said moiety. 

262. The method of claim 259, further comprising: 

(d) prior to step (a) contacting said beta glucosidase peptide with a comhiaation of a 
20 glycosidase and a sialidase. 

263. The method of claim 259, fiirfher comprising: 

(e) prior to step (a), contacting said beta glucosidase peptide with an endoglycanase 

under conditions appropriate to cleave a glycosyl moiety from said beta 
glucosidase peptide. 

25 264. The method of claim 259, further comprising: 

(f) prior to step (a), contacting said beta glucosidase peptide with N- 

acetylglucosamine transferase and a GlcNAc donor under conditions 
appropriate to transfer GlcNAc to said beta glucosidase peptide. 
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265. The method of claim 259, further comprising: 

(g) prior to step (a), contacting said beta glucosidase peptide vdth a galactosyl 

transferase and a galactose donoer under conditions appropriate to transfer 
galactose to said product. 

266. The method of claim 259, wherein said modifying group is a member 
selected ftom a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycocoiyugate. 

267. Themefhodofclaim 259, wherein 

a, b, c, d, i, j, k, 1, m, q, r, s, t, and u are members independently selected ftom 0 and 

1; 

p, e, f, g, and h are 1; and 
n, V, w, X, and y are 0. 

268. The method of claim 259, wherein 

a, b, c, d, e, f, g, h, i, j, k, 1, m, q, r, s, t, and u are members independently selected 
from 0 and 1; and 
n, V, w,x, andyareO. 

269. The method of claim 259, wherem 

a, b, c, d, f, h, j, k, 1, m, n, s, u, v, w, x, and y are 0; 

Ci, g, i, r, and t are members independently selected from 0 and 1; and 

pis 1. 

270. The method of claim 259, wherein 
n, a, b, c, d, e, f, g, h, i, j, k, 1, and m are 0; 

q, r, s, t, u, V, w, x, and y are members independenliy selected from 0 and 1; 
pis l;and 

R is mannose or oligomannose. 

271. Abeta glucosidase peptide conjugate fonned by the method of claim 

259. 
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272. A method of forming a conjugate between a tissue plasminogen activator 
(TPA) peptide and a modifying group, wherein said modifying group is covalently attached 
to said TPA peptide through an intact glycosyl linking group, said TPA peptide having a 
glycosyl subunit comprisiQg the ffaxmula: 



r 

(Fuc)i 

■GlcNAe^GlcNAc-Man 



(R')n 



C^")o / [[GlcNAc-(Gal)a]e- (Sia)j - (R)v ] 

' /^^\r[GlcNAc-(Gal)b]f-(Sia)k-(R)w' 
1 ^ 
\^^[[GlcNAc-(Gal)c]g- (Sia)i- (R)x \ 

[[GicNAc-(Gal)d3h- (SiaV (R)y], 



whereia 



a, b, c, d, i, n, o, p, q, r, s, t, u, v, w, x and y are members 

indg)endently selected from 0 and 1; 
e, f, g, and h are members independently selected from the integers 

from 0 and 6; 

j, k, 1, and m are members independently selected from the integers 

from 0 and 100; 
R is a modifying group, mannose or oKgomaonose; 
R' is H or a glycosyl residue^ a glycoconjugate, or a modifying group; 

and 

r" is a glycosyl groiq), a glycoconjugate or a modifying group; 
said method comprising: 

(a) contacting said TPA peptide with a member selected from a 

glycosyltransferase and a glycosidase operating synthetically and a 
modified glycosyl donor, comprising a giycosj4 moiety which is a 
substrate for said glycosyltransferase covalently bound to said 
modifying group, under conditions appropriate for the formation of said 
intact glycosyl linking group. 
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273. The method of claim 272, furfher comprising: 

(b) prior to step (a), contacting said TPA peptide with a sialidase iiuder conditions 

appropriate to remove sialic acid &om said TPA peptide. 

274. The method ofclaim 272, further comprising: 

(c) contacting the product of step (a) with a sialyltransferase and a sialic acid donor 

under conditions appropriate to transfer sialic acid to said product. 

275. The method of claim 272, furfher comprising: 

(d) prior to step (a), contacting said TPA peptide with a galactosyl transferase and a 

galactose donor under conditions appropriate to transfer said galactose to said 
TPA peptide. 

276. The method ofclaim 272, furfher comprising: 

(e) prior to step (a) contacting said TPA peptide with a combination of a glyoosidase 

and a sialidase. 

277. The method ofclaim 272, further comprising: 

(f) contacting the product firom step (a) with a moiety that reacts with said modifying 

group, thereby forming a conjugate between said intact glycosyl linking group 
and said moiety. 

278. The method ofclaim 272, furfher comprising: 

(g) prior to step (a), contacting said TPA peptide with N-acetylglucosamine 

transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said TPA peptide. 

279. The method ofclaim 272, j&irthfisr comprising: 

(h) prior to step (a), contacting said TPA peptide with an endogiycanase under 

conditions ^propriate to cleave a glycosyl moiety firom said TPA peptide. 
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280. The method of claim 272, fuither comprismg: 

(i) prior to step (a), contacting said TPA peptide with a member selected from a 
marmosidase, axylosidase, a hexosaminidase and combinations thereof under conditions 
appropriate to remove a glycosyl residue fixtm said TPA peptide. 

281. The method of claim 272, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

282. The method of claim 272, wherein 
a,b,c, darel; 

e, ^ g and h are members selected fix>m the integers between 1 and 3; 

i, j, k, 1, m, r, s, t, and u are members independently selected from 0 and 1 ; and 

n, 0, V, w, X, and y are 0. 

283. The method of claim 272, wherem 
a,b,c, d, f,hJ,k,l,m,n,o,s,u,v,w,x,andyareO; 

e, g, i, r, and t are members independently selected ftoin 0 and 1 ; and 
q and p are 1. 

284. The method ofclaim 272, wherein 

a, h, c, d, e, t g, h, i, j, k, 1, m, p, q, r, s, t, and u are members independently selected 

firomO and 1; and 
n, o, V, w, X, and y are 0. 

285. The method ofclaim 272, whearein 
a, b, c, d, e, ^ g, andp are 1; 

h is a member selected firom the integers between 1 and 3; 

j, k, 1, m, i, q, r, s, t, and u are members independently selected from 0 and 1; and 

n, o, V, w, X, and y are 0. 

286. The method of claim 272, wherein 

a, b, c, d, f, h, j, k, 1, m, n, s, u, v, w, x, and y are 0; 

e, g, i, r, and t are members independently selected firom 0 and 1 ; 
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o is 1; and 
R" is xylose. 

287. The method of claim 272, wherein 
a, b, c, d, i, j, k, 1, m, q, r, s, t, and u are members independently selected ftom 0 and 



288. The method of claim 272, wherein 

a, b, c, d, e, £ g, h, j, k, 1, m, n, r, s, t, u, v, w, x, and y are 0; 
i and q are members independently selected firom 0 and 1; and 
pis 1. 

289. The method of claim 272, wherein 

a, b, c, d, e, f, g, h, j, k, 1, m, o, r, s, t, u, v, w, x, and y are 0; 
i and q are members independently selected from 0 and 1; 
p is 0; and 
nis 1. 

290. A TPA peptide conjugate formed by the method of claim 272. 

29 1 . A method of forming a conjugate between an iuterleuldn 2 (IL-2) peptide 

and a modifying group, wherein said modifying group is covalaitly attached to said IL-2 
peptide through an intact glycosyl linking group, said IL-2 peptide comprising a glycosyl 
residue having the fbmmla: 



1; 



e,f,g, and h are 1; and 
n, 0, V, w, X, and y are 0. 
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wherein 

a, b, c, and e are members independently selected from 0 and 1; 
d is 0; and 

R. is a modifying group, 
5 said method comprising: 

(a) contacting said IL-2 peptide with a glycosyltransferase and a modified 

glyoosyl donor, comprising a glycosyl moiety wMch is a substrate for 
said glycosyltransferase covalently bound to said modifying group, 
under conditioiis appropriate for the formation of said intact glycosyl 
10 linking group. 

292. The method ofclaim 291, further comprising: 

(b) prior to step (a), contacting said IL-2 peptide with a sialidase under conditions 
appropriate to remove sialic acid from said IL-2 peptide. 

293. The method of claim 291, fiirtherconq)rising: 

15 (c) prior to step (a), contacting said IL-2 peptide with an endo-N- 

acetylgalactosaminidase operating synthetically under conditions appropriate to add a 
GalNAc to said IL-2 peptide. 

294. The method of claim 291, fbrfher comprising: 

20 (d) contacting the product from step (a) with a moiety that reacts with said modifying 

group, thereby forming a conjugate between said intact glycosyl linking group 
and said moiety. 

295. The method ofclaim 291, further comprising: 

(e) prior to step (a), contacting said IL-2 peptide with N-acetylgalactosamine 
25 transferase and a GalNAc donor under conditions appropriate to transfer 

GalNAc to said ILr2 peptide. 

296. The method ofclaim 291, further comprising 
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(f) prior to step (a) contacting said IL-2 peptide witii galactosyltransferase sad 
a galactose donor undeET conditions appropriate to transfer galactose to said IL-2 peptide. 

297. The method of claim 291, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

298. The method of claim 291 , wherein 

a and e are members independently selected from 0 and 1; and 
b, c, and d are 0. 

299. The method of claim 291, wheredn 
a, b, c, d, and e are 0. 

300. An IL-2 peptide conjugate formed by tiie method of claim 291. 



301 . A method of forming a conjugate between a Factor Vm peptide and a 
modifying group, wherein said modifying group is covalently attached to said glycopeptide 
15 through an intact glycosyl linking group, said glycopeptide comprising a glyoosyl residue 
having a formula which is a member selected from: 



(Fuc)i 
I 

GlcNAc 

I 

(R')dd 



^[GlcNAc-(Gal)J, - (Sia)j— (R)^ J ^ 

Man f "I 
/ N IGlcNAo(C3al)Jf - (Sia)^- (R)^ J s 

in r 1 

\^ ^[dcNAo-CGallJg - (Sia), - (R) J ^ 

"^i:GteNAo(Gal)Jh - (Sia)„- (R)y J ^ 



r (Sia)„ 
— l.<ia]NAc-(GaOt 
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a, b, c, d, i, n, o, p, q, r, s, t, u, aa, cc, and dd are members 

indepeaadently selected from 0 and 1; 
e, f, g, and h are members independently selected from the integers 

between 0 and 6; 
j, k, 1, and m are members independeatly selected from the integers 

between 0 and 20; 
V, w, X, y and z are 0; and 

R a modifying group, a mannose or an oligomannose; 
R' is a member selected from H, a glycosyl r^ldue, a modifying group 
and a glycoconjugate, 
said method comprising: 

(a) contacting said glycopeptide with a glycosyltransferase and a modified 
glycosyl donor, comprisitig a glycosyl moiety which is a substrate for 
said glycosyltransferase covalently bound to said modifying group, 
under conditions ^propriate for the formation of said intact glycosyl 
linlrin g gtoiq), 

302. The method of claim 301, further comprising: 

(b) prior to step (a), contacting said glycopeptide with a sialidase under conditions 

appropriate to remove sialic add from said glycopeptide. 

303. The method of claim 301, fijrther comprising: 

(c) contacting the product of step (a) with a sialyltransferase and a siahc acid donor 

under conditions appropriate to transfer siahc acid to said product, 

304. The method of claim 301, fiirthea: comprishig: 

(d) prior to stei> (a), contacting said glycopeptide with a galactosyl transferase and a 

galactose donor undo: conditions appropriate to transfer said galactose to said 
glycopeptide. 
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305. The method of claim 301, further comprismg: 

(e) contacting the product from step (a) with a moiety that reacts with said modifymg 

group, thereby forming a conjugate between said iatact glycosyl linking group 
and said moiety. 

306. The method ofclaim 301, further comprising: 

(f) prior to step (a), contacting said glycopeptide wilhN-acetylglucosamine 

transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said glycopeptide. 

307. The method ofclaim 301, farther comprising: 

(g) prior to step (a), contacting said glycopeptide with endoglycanase under 

conditions appropriate to cleave a glycosyl moiety from said glycopeptide. 

308. The method of claim 301, further comprising: 

(h) prior to step (a), contacting said glycopeptide with ST3Gal3 and a sialic acid 

donor under conditions appropriate to transfer sialic acid to said product. 

309. The method of claim 301, further comprising: 

(i) prior to step (a), contacting said glycopeptide with a matmosidase under conditions 

appropriate to remove matmose from said glycopeptide. 

310. The method ofclaim 301, wherein said modifying group is amember 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

311. The method of claim 301, wherein 

e, f; g,.and h are members mdependentiy selected from the integers between 1 and 
4; 

a,b, c, d, i, j, k, 1, m, n, o, p, q, r, s, t, u, aa, and cc are members independeotiy 
selected from 0 aiMi 1; and 
V, w, X, y, z, and dd are 0. 

3 12. A Factor VIH peptide conjugate formed by the method of claim 301 . 
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313 . A method of forming a conjugate between a tumor necrosis factor (TNF) 
alpha leceptoi/IgG ftision peptide and a modifying group, wherein said modifying group is 
covalently attached to said glycopeptide through an intact glycosyl linking group, said 
glycopeptide comprising a glycosyl residue having the formula: 



(Fuc)i 



^tGlcNAc-(Gal)J. -(Sia)j- (R)^ 
Man - 

/ S[GlcNrAcKGal)Jr _ (Sia),- (R)„ J ^ 
•GlcNAc|-GlcNAc-Maii } < 

I \^ J_[GlcNAc(Gal)Jg-(gia),-(R.)J^ 

(GlcNAo)^ "^[GlcNA«KGelU-(Sia)„-CR)^]^ 



wherein 

a, b, c, d, i, j, k, 1, m, q, r, s, t, u, w, ww, and z are members 

independently selected fix)m 0 and 1; 
e, f, g, and h are members independently selected firora the integers 

between 0 and 4; 
n, V, X, and y are 0; 

R is a modifying group, a mannose or aa oUgomannose; and 
R' is a member selected from H, a glycosyl residue, a modifying group 
and a glycoconjugate, 
said method comprising: 

(a) contacting said glycopeptide with a glycosyltransferase and a modified 
glycosyl donor, comprising a glycosyl moiety which is a substrate for 
said glycosyltransferase covalently boimd to said modifying group, 
under conditions appropriate for the formation of said intact glycosyl 
linking group. 
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314. The method of claim 313, further comprising: 

(b) prior to step (a), contacting said glycopeptide with a galactosyl transferase and a 

galactose donor under conditions appropriate to transfer said galactose to said 
^ycopeptide. 

315. The method of claim 313, further comprising: 

(c) prior to step (a), contacting said glycopq?tide with endoglycanase under conditions 

appropriate to cleave a glycosyl moiety fcom said glycopeptide. 

3 16. The method of claim 313, wherein said modifying groiq) is a member 
selected ftom a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

317. The method ofclaim 313, wherein 

a, c, i, j, and 1 are members iudependently selected fix>m 0 and 1; 
e, g, q, r, t, and z are 1; and 

b, d, f; h, j , k, 1, m, n, s, u, v, w, x, and y are 0. 

318. The method of claim 313, wherein 

e, g, i, r, and t are members independently selected from 0 and 1 
a,b, c, d, t h, j, k, l,m,n, s,u, v, w, x, andy are 0; and 
qandzare 1. 

3 19. A TNF alpha recq?tor/IgG fusion peptide conjugate formed by the 
method of claim 313. 

320. A method of forming a conjugate between a urokinase peptide and a 
modifying group, wherein said modifying group is covalently attached to said urokinase 
peptide through an intact glycosyl linking group, said urokinase peptide comprising a 
glycosyl residue having the formula: 
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^[GlcNA(KGal)J, -(Sia)j- (R)^ j 
(Fuc)- Man ^ 

GlcNAc4GIcNAo-Man > ^ « wwjs 

1 \ . [[GlcNA<KGal)J,-(Sia),-(R) 1^ 

^[GlcNAiKGalXJfc - (ffla^- (R) J 



wherein 

a, b, c, d, i, n, p, q, r, s, t, and u are members independently selected 
from 0 and 1; 

e, :^ g, and h are members independently selected from the integers 

between 0 and 6; 
j, k, 1, and m are members independently selected from the integers 

-between 0 and 100; 
Vj w, X, and y are 0; 

R is a modifying group, amannose or an oligomannose; and 
R' is H or a glycosyl residue, a glycoconjugate, or a modifying group; 
said method comprising; 

(a) contacting said urokinase peptide with a glycosyltrans&rase and a 

modified glycosyl donor, oompiising a glycosyl moiety which is a 
substrate for said glycosyltransferase covalently bound to said 
modifying group, under conditions appropriate for the formation of 
said intact glycosyl linking group. 

321 . The method of claim 320, further comprising: 
(h) prior to step (a), contacting said urokinase peptide with a siaUdase under 

conditions appropriate to remove sialic acid from said urokinase peptide. 
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322. The metiiod of claim 320, furfher comprising: 

(c) contacting the product of step (a) with a sialyltransferase and a sialic acid donor 

under conditions appropriate to transfer sialic acid to said product. 

323. The metiiod of claim 320, further comprising: 

(d) prior to step (a), contacting said urokinase peptide with a galactosyl transferase 

and a galactose donor under conditions appropriate to transfer said galactose 
to said urokinase peptide, 

324. The method of claim 320, further comprising: 

(e) prior to step (a) contacting said urokinase peptide with a combination of a 

glycosidase and a sialidase. 

325. The method of claim 320, further comprising: 

(f) contacting the product fix>m step (a) with a moiety that reacts with said modifying 

group, thereby forming a conjugate between said intact glycosyl linking group 
and said moiety. 

326. The method ofclaim 320, further comprising: 

(g) prior to step (a), contacting said urokinase peptide with N-acetylglucosamine 

transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said urokinase peptide. 

327. The method of claim 320, further comprising: 

(h) prior to step (a), contacting said urokinase peptide with an endoglycanase under 

conditions appropriate to cleave a glycosyl moiety from said urokmase 
peptide. 

328. The method of claim 320, wherein said modifying group is a member 
selected firom a polymer, a toxia, a radioisotope, a fher^eutic moiety and a 
glycoconjugate. 
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329. The method of claim 320, wbereia 

a, b, c, d, i, j, k, 1, m, q, r, s, f, and u are members independently selected &om 0 and 
1; 

e, f, g, and hare 1; 

V, w, X, and y are 0; and 

pisl. 

330. The method ofclaim 320, wherein 

a, b, c, d, e, f, g, h, i, j, k, 1, m, q, r, s, t, and u are members independently selected 
fix)m0and 1; 
n,v,w,x,andyareO; and 
pis 1. 

331. The method ofclaim 320, wherein 

a, b, c, d, f, h, j, k, 1, m, n, s, u, v, w, x, and y are 0; and 

e. g. i» q, r, and t are members mdependently selected fiom 0 and 1; and 

pis 1. 

332. The method ofclaim 320, wherein 

a, b, c, d, e, f, g, h, j, k, 1, m, n, r, s, t, u, v, w, x and y are 0; 

iisOorl;and 

q and p are 1. 

333. The method of claim 320, whearein 

a, b, c, d, i, j, k, 1, m, q, r, s, t, and u are members independently selected fiom 0 and 
1; 

e, f, g, and h are mdependently selected firom 0, 1 ,2, 3 and 4; and 
n,v, w,x, andyareO. 

334. The method ofclaim 320, wherem 

a, b, c, d, e, f, g, h, i, j, k, L, m, o, r, s, t, u, v, w, x and y are 0; 

qisl; and 

nisOorl. 
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335. A urokinase peptide conjugate formed by the method of claim 320. 



336. A method of forming a conjugate between an anti-glycoprotein Db/nia 
monoclonal antibody peptide and a modifying group, wherein said modifying group is 
covalently attached to said glycopeptide through an intact glycosyl linidng group, said 
glycopeptide comprising a glycosyl residue having a formula which is a member selected 
fiom: 



/ /t<51cNAc(GaDJc-(Sia)j— (R) 1 ^ 

Man ) 

■GlcNAc^GlcNAcMan \ |^ V ^wjs 

\ [ [GlcNAo-(Gai)Jg _ (sia), ~ (R)^ J 
Man * 



(Fuc)i 



^rOI<iNA<KGaDJ,_(Sia)„~(R) ] 



4- 



^^a]NAij.C(3al)„.CSia)5,(R)j^ 



wherein 

a, b, c, d, i, j, k, 1, m, r, s, t, u, z, aa, bb, cc, and ee are members 

iadependently selected firom 0 and 1; 
e, f, g, and h are members independently selected fiom the integers 

fi-om 0 and 4; 
n, V, w, X, y, and dd are 0; 

R is a modifying group a mannose or an oligomannose; and 
R' is a member selected fiom H, a glycosyl residue, a modifydng group 
and a glycoconjugates, 

said method comprising: 



-445- 



wo 03/031464 



PCT/US02/32263 



(a) contacting said glycopeptide with a glycosyltransfexase and a modified 
glycosyi donor, comprisiag a glycosyi moiety which is a substrate for 
said glycosyltransferase covalently boimd to said modifying group, 
under conditions appropriate for the fijrmation of said intact glycosyi 
5 linking group. 

337. The method of claim 336, further comprisiag: 

(b) prior to step (a), contacting said glycopeptide with a sialidase imder conditions 
appropriate to remove sialic acid from said glycopeptide. 

338. The method of claim 336, further comprising: 

1 0 (c) coutactiag tiie product of step (a) with a sialyitransferase and a sialic acid donor under 
conditions appropriate to transfer siaUc acid to said product. 

339. The method ofclaim 336, further comprising: 

(d) prior to step (a), contacting said glycopeptide with a galactosidase operating 

synthetically raider conditions appropriate to add a galactose to said 
15 glycop^tide. 

340. The method of claim 336, furfhercomprismg: 

(e) prior to step (a), contactmg said glycopeptide with a galactosyl transfeorase and a 

galactose donor under conditions appropriate to transfer said galactose to said 
glycopeptide. 

20 341. The method of claim 340, fixrther comprisiag: 

(f) contacting the product from stqp (e) with ST3Gal3 and a sialic acid donor under 

conditions appropriate to transfer sialic acid to said product. 

342. The method of claim 336, further comprising: 

(g) contacting the product from step (a) with a moiety that reacts with said modifying 
25 group, thereby forming a conjugate between said intact glycosyi linking group 

and said moiety. 
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343. The medicwiofclaim 336, further comprising: 

(h) prior to step (a), contacting said glycopeptide with N-acetylglucosamiiie 

transferase and a GlcNAc donor under conditions appropriate to transfer 
GlcNAc to said glycopeptide. 

344. The method of claim 336, further comprising: 

(i) prior to step (a), contacting said glycopqptide with endoglycanase under conditions 

appropriate to cleave a glycosyl moiety fixm said glycopeptide. 

345. The method of claim 336, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

346. The method of daim 336, wherein 

a, b, c, d, e, £ g, h, i, j, k, 1, m r, s, t, and u are members independently selected from 0 
andl; 

n, V, w, X, andy are 0; and 
zisl. 

347. The method ofclaim 336, wherein 

a,b,c,d,e,f, g, h,j,k, I,m,n, s,t,u, v,w,x, andy areO; 
i and r are members independently selected from 0 and 1; and 
zis 1. 

348. The method of claim 336, wherein 
a, b, c, d, e, f, g, h, i, j, k, 1, m, andn are 0; 

r, s, t, u, V, w, X, and y are members independently selected from 0 and 1; and 
zis 1. 

349. The method ofclaim 336, wherein 

aa, bb, cc, and ee are members independently selected from 0 and 1; and 
ddisO. 
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350. The method of claim 336, wherein 

aa and ee are members independently selected &om 0 and 1; and 
bb, cc, and dd are 0. 

351. The method of claim 336, wherein 
5 aa, bb, cc, dd, and ee are 0. 



352. An anti-glycoprotein Ilb/IIIa manoclonal antibody peptide conjugate 
formed by the method of claim 336. 

353. A method of forming a conjugate between a chimeric anti HER2 
antibody peptide and a modifying group, wherein said modifying group is covalently attached 
to said chimeric anti HER2 antibody peptide through an mtact glycosyl linking group, said 
chimeric anti HEEC2 antibody peptide comprising a glycosyl residue having the formula: 



-4-GlcNAc-|GlcNAc-Man 



(R')„ 



/([GlcNAc-(Gal)J,- (Sia)j. - (R), I 
/^^[[GlcNAc-(Gal)J,- (Sia), - (R),]^ 
\^^/ [[GlcNAc-(Gal)Jg- (Sia),- (R), \ 
([GlcNAc-(Gal)A- (Sia)^- (R)J 



wherein 



20 



a, b, c, d, i, j, k, 1, q, r, s, t, u, and z are members independently 

selected firom 0 and 1; 
e, :^ g, and h are members independently selected from the integers 

between 0 and 4; 
n, V, w, X, and y are 0; 
mis 0-20; 

R is a modifying group, a mannose or an ohgomannose; and 
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R' is a member selected from hydrogen and a glycosyl residue, and a 
modifying group, 
said method comprising: 

(a) contacting said chimeric anti HER2 antibody peptide with a 

glycosyltransferase and a modified glycosyl donor, comprising a 
glycosyl moiety which is a substrate for said glycosyltransferase 
covalently bound to said modifying group, mider conditions 
appropriate for the formation of said intact glycosyl linkmg group. 

354. The method of claim 353, further comprising: 

(b) prior to step (a), contacting said chimeric anti HER2 antibody peptide with a 

galactosyl transferase and a galactose donor under conditions appropriate to 
transfer said galactose to said chimeric anti HER2 antibody peptide. 

355. The method of claim 353, jRorther comprising: 

(c) prior to step (a), contacting said chimeric anti HER2 antibody peptide with 

endoglycanase under conditions appropriate to cleave a glycosyl moiety from 
said chimeric anti HEE12 antibody peptide. 

356. The method of claim 353, wherein said modifying groiq) is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a 
glycoconjugate. 

357. The method ofclaim 353, wherein 

a, c, and i are members indepmdently selected from 0 and 1; 

e, g, r, and t are 1 ; 

b, d, t b, j, k, 1, m, n, s, u, v, w, x, and y are 0; and 
qandzareL 

358. The method ofclaim 353, wherein 
iisOorl; 

q and z are 1; and 

a, b, c, d, e, f, g, h, j, k, 1, m, n, r, s, t, u, v, w, x, and y are 0. 
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359. The method of claim 353, wherein 

e, g, i, r, and t are members independraitly selected ftom 0 and 1; 
a, b, c, d, f, h, j, k, 1, m, n, s, u, v, w, x, and y are 0; and 
q and z are 1. 

360. An anti HER2 antibody peptide conjugate formed by the method of 

claim 353. 



36 1 . A method of forming a conjugate between an anti-RS V F peptide and a 
modifying group, wherein said modifying group is covalently attached to said anti-RSV F 
peptide through an intact glycosyl linking group, said anti-RSV F peptide comprising a 
glycosyl residue having the formula: 

r 

^ /[[GlcNAc-(Gal)Je-(Sia)j-(R)vr^ 
Man 



(Fuc)i 

31cNAc 

1 

(R')n 



GlcNAc-Man / ---[[GlcNAc-(Gd).>-(Sia).-(RV]; 

I \^^/[[GlcNAc-(Gal)e]g- (Sia)r (R)x \ 
^ (GlcNAc)p ^\ [[GlcNAc<Gal)d]h-(SiaV(R)y]^ 



Vq 

20 wherein 

a, b, c, d, i, j, k, 1, m, p, q, r, s, t, u, and z are members independently selected 
from 0 and 1; 

e, :t g and h are members independently selected from the integers from 0 to 4; 
n, V, w, X and y are 0; 
25 R is a modifying group, a mannose or an oligomamose; and 

R' is a member selected from H and a glycosyl residue, a glycoconjugate, and 
a modifying group 
said method comprising: 

(a) contactmg said anti-RSV F peptide with a glycosyltransferase and a 
30 modified glycosyl donor, comprising a glycosyl moiety which is a 

substrate for said glycosyltransferase covalentiy bound to said 
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modifying group, under conditions appropriate for the formation of 
said intact glycosyl linking group. 

362. The method of claim 361, further comprising: 

(b) prior to step (a), contacting said anti-RSV F peptide with a galactosyl 

transferase and a galactose donor under conditions appropriate to 
transfer said galactose to said anti-RSV F peptide. 

363. The method of claim 362, forther comprising: 

(c) prior to step (b), contacting said anti-RSV F peptide with endoglycanase 

under conditions appropriate to cleave a glyoosyl moiety from said 
anti-RSV F peptide. 

364. The method of claim 361, wherein 

a, c, e, g and i are members indq)endently selected from 0 and 1; 
r and t axel; 

b, d, t h, j, k, 1, m, n, s, u, V, w, X and y are 0; and 
zisl. 

365. Themethodofclaim 361, wherein 

a, b, c, d, e^ f, g, h, j, k, 1, m, r, s, t, u, v, w, x, y are 0; 
i and p are independently selected from 0 or 1; 
q and z are 1; and 
nisO. 

366. The method of claim 361, wherein 

e, g, i, r and t are members independently selected from 0 and 1 ; 
a, b, 0, d, f, h, j , k, 1, m, n, 8, u, V, w, X and y are 0; and 
qandzarel. 

367. The method of claim 361, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 
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368. An and RSV F peptide conjugate fonned by the method of claim 361 . 

369. A method of foraimg a conjugate between an anti-CD20 antibody 
peptide and a modifying group, wherein said modifying group is covalently attached to said 
anti-CD20 antibody peptide through an intact glycosyl linking groiqp, said anti-CD20 
antibody peptide having a glycosyl subunit comprising tibie fbimula: 



r 

CFuc)i 
GlcNAc 

(R')n 



^Man 



.[[GlcNAc-(Gal)a]e- (Sia)j- (R)v ] 
■GlcNAc-Man ^ <[GloNAc-(GalX]r-(SiaX- (R).]; 

\^^/[[GlcNAc-(Gal)c]g- (Sia)i- (R)x \ 
' [[GlcNAc-(Gal)d]h- (SiaV (R)y]^ 



y 



wherein , 

a, b, c, d, i, j, k, 1, m q, r, s, t, u and z are integers independently selected ftom 
0 and 1; 

e, f, g, and h are independently selected from the intega:s from 0 to 4; 
n, V, w, X, and y are 0; 

R is a modifying group, a mannose or an oligomaimose; and 

R' is a msnber selected j&om H, a glycosyl residue, a glycoconjugate or a 
modifying group, 
said method comprising: 

(a) contacting said anti-CD20 antibody peptide with a glycosyltransferase and 
a modified glycosyl donor, comprising a glycosyl moiety which is a 
substrate for said glycosyltransferase covalently bound to said 
modifying group, under conditions appropriate for the formation of 
said intact glycosyl linking group. 

370. The method of claim 369, said method further con^rising: 
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(b) prior to step (a), contacting said anti-CD20 antibody peptide with a 

galactosyltransferase and a galactosyl donor under conditions 
appropriate for the transfer of said galactosyl donor to said anti-CD20 
antibody peptide. 

371 . The method of claim 370, ftirther comprising: 

(c) prior to step (b), contacting said anti-CD20 antibody peptide with 

endoglycanase under conditions appropriate to cleave a glycosyl 
moiety from said anti-CD20 antibody peptide. 

372. The method of claim 371, fiirther comprising: 

(d) prior to step (a), contacting said anti-CD20 antibody peptide with a 

mannosidase under conditions appropriate to remove mannose from 
said anti-CD20 antibody peptide. 

373. The method of claim 369, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

374. The method of daim 369, wherein said glycosyltransferase is 
galactosyltransferase and said modified glycosyl donor is a modified galactosyl donor, 

375. The method of claim 369, wherein 

a, c, e, g and i are members independently selected from 0 and 1; 
r, t, q and z are 1; and 

b, d, th,j,k,l,ni,n,s,u,v,w,xandyaieO. ' 

376. The method ofclaim 369, wherein 

a, c, e, g, i, q, r, and t are members independentiy selected from 0 and 

1; 

b, d, f, h, j, k, 1, m, s, u, V, w, X, y are 0; and 
zis 1. 

377. Themethodof claim 369, wherein 

e, g, i, q;, r, and t are members independently selected from 0 and 1; 
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a, b, c, d, f, h, j. k> 1. n, s, u, v, w, x, and y axe 0; aad 
zisl. 

378. The method ofclaim 369, wherein 

iisOor 1; 

q and z are 1; and 

a,b, c,d,e,f,g,hJ,k,l,m,n,r,s,t,u,v,w,xandyareO. 

379. The method ofclaim 369, wherem 

e, g, i, r, t, V, X and z are members independently selected ftom 0 and 
1; 

a, b, c, d, £ h, j, k, 1, m, n, s, u, w and y are 0; and 

zis 1. 

3 80. The method of claim 369, wherein 

a, b, c, d, e, f, g, h, j, k, 1, m, r, s, t, u, v, w, x and y are 0; 

n and q are 1; and 

iis 0 or 1. 

3 81 . An anti-CD20 antibody peptide conjugate formed by the method of 



382. A meiliod of forming a conjugate between a recombinant DNase peptide 
and a modifying group, wherein said modifying group is covalently attached to said 
recombinant DNase peptide Ihrough an intact glycos}d linking group, said recombinant 
DNase peptide comprising a glycosyl residue having the fiannula: 
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(FUC); 

-GlcNAc^GlcNAc-Man' 
i 



^[GlcNAc-{Gal)J, - {Sia)j - (R)^ j ^ 
/ "^[GlcNAc^GaOJf - (SiaJ^- (R)^ J , 
J^[GlcNAc-(Gal) J, - {Sia), - (R) J ^ 



Man 



N{[GlcNAc{Gal) _ (SiaL" (R)y ) 



wherdn 

a, b, c, d, i, n, p q, r, s, t, and u are menibers independently 
selected from 0 and 1 ; 

e, f, g, and li are members iadepeodently selected from the 
integers between 0 and 6; 

j, k, 1, and m are members independently selected from ttie integers between 0 
and 100; 

V, w, X, and y are 0; and 

R is a member selected j&om polymer, a glycoconjugate, a 
mannose, an oligomannose and a modifying group, 
said method comprising: 

(a) contacting said recombinant DNase peptide with a glycosyltransferase and 
a modified glycosyl donor, con^prising a glycosyl moiety which is a 
substrate for said glycosyltransferase covaleatly bomid to said 
modifying group, under conditions appropriate for the formation of 
said intact glycosyl linking group. 
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383. The method of claim 382, further comprising: 

(b) prior to step (a), contactiiig said recombinant DNase peptide with a siahdase mider 

conditions appropriate to remove sialic acid fix)m said recombinant DNase 
peptide. 

384. The method of claim 382, ftirther comprising: 

(c) contacting the product of step (a) with a sialyltransferase and a sialic add donor 

under conditions appropriate to transfer sialic acid to said product. 

385. The method ofclaim 382, further comprising: 

(d) prior to step (a), contacting said recombinant DNase peptide with a galactosyl 

transferase and a galactose donor under conditions appropriate to transfer said 
galactose to said recombinant DNase peptide. 

386. The method of claim 3 82, fijrther comprising: 

(e) prior to step (a) contacting said recombinant DNase peptide with a combination of 

a glycosidase and a sialidase. 

387. The method ofclaim 382, further comprising: 

(f) contacting the pioduct from step (a) with a moiety that reacts with said modifying 

group, thereby forming a conjugate between said intact glycosyl linking groqp 
and said moiety. 

388. The method ofclaim 382, further comprising: 

(g) prior to step (a), contacting said recombinant DNase peptide with N- 

acetylglucosamine transferase and a GlcNAc donor under conditions 
appropriate to transfer GlcNAc to said recombinant DNase peptide. 

389. The method ofclaim 382, further comgprising: 

(h) prior to step (a), contacting said recombinant DNase peptide witii an 

endoglycanase under conditions appropriate to cleave a glycosyl moiety from 
said recombinant DNase peptide. 
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390. The method ofclaim 382, wherein 

a, b, c, d, i, j, k, 1, m, q, r, s, t, and u are members independealiy selected ftom 0 and 

e,f, g, hand pare 1; and 
n, V, w, X, and y are 0. 

391. The method of claini 382, wherem 

a, b, c, d, e, ^ g, h, i, j, k, 1, m, q, r, s, 1, and u are members independently selected 
from 0 and 1; 
pis 1; and 

n, V, w, X, and y are 0. 

392. Themethodof claim 382, wherein 

a, b, c, d, f, h, j, k, 1, m, s, u, v, w, x, and y are 0; and 

e, g, i, q, r, and t are membears independently selected firom 0 and 1; and 

pisl. 

393. The method ofclaim 382, wherein 

a, b, c, d, e, f, g, h, j, k, 1, m, n, r, s, t. u, v, w, x, and y are 0; 

i is 0 or 1; and 

pisl. 

394. Themethodof claim 382, wherein 
a, b, c, d, e, f, g, h, j, k, 1 and m are 0; 

i, q, r, s, t, u, V, X and y are independently selected ftom 0 or 1; 
pisl; and 

R is maimose or oligomatmose. 

395. A recombinant DKase peptide conjugate formed by the method ofclaim 



382. 
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396. A method of formmg a conjugate between an anti-tumor necrosis factor 
(TNF) alpha peptide and a modifying groi^, wherein said modifying group is covalmtly 
attached to said anti-TNF alpha peptide through an intact glycosyl linking group, said anti- 
TKP alpha peptide comprising a glycosyl residue having the formula: 




r 



/([GicNAc-(Gal)a]e- (Sia)j- (R)v 

^1... /^N [GlcNAc-(GalX]f-(Sia)k-(R)wy 

-GlcNAc-Man « 



\^^/[[GlcNAc-(Gal)c]g- (Sia)i- (R)x \ 
([GlcKAc-(Gal)d]h- (Sia)m- (R)y]^ 



20 



wherein 

a, b, 0, d, i, n, o, p, q, r, s, t, u and z are members mdependently 

selectedfiomOaadl; 
e, f, g, and h are members independently selected from the integers 

between 0 and 6; 
j, k, 1, and m are members independently selected from the integers 

between 0 and 20; 
n, V, w, X audy are 0; and 

R is a modifying group, a mannose or an oligomannose; 
R' is a glycoconjugate or a modifying group; 
said method comprising: 

(a) contacting said anti-TNF alpha peptide with a glycosyltransferase and a 
modified glycosyl donor, comprising a glycosyl moiety which is a 
substrate for said glycosyltransferase covalently bound to said 
modifying group, under conditions appropriate for the formation of 
said intact glycosyl linking group. 
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397. The meliiod of claim 396, flnliiercompiismg: 

(b) prior to step (a), contacting said anti-TOF alpha peptide with a galactosyl 

transferase and a galactose donor under conditions appropriate to transfer said 
galactose to said anti-TNF alpha peptide. 

398. The method of claim 396, further comprising: 

(c) prior to step (a), contacting said anti-TNF alpha peptide with endoglycanase under 

conditions appropriate to cleave a glycosyl moiefty &om said anti-TNF alpha 
peptide. 

399. The method of claim 396, wherein said modiJfying group is a member 
selected ftom a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

400. The method ofclaim 396, wherein 

a, h, c, d, e, f, g, h, i, j, k, 1, m, o, p, q, r, s, t and u are members independentiy selected 
fiomOandl; 

nis 1; and 

V, w, X, y, and z are 0. 

401 . The method of claim 396, wherein 

a, c, e, g and i are members independentiy selected fiom 0 and 1; 
randtarel; 

b, d, f, h, j, k, 1, m, n, s, u, v, w, x and y; and 
qandzarel. 

402. An anti-TNF alpha peptide conjugate foitaed by the method ofclaim 396. 
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403 . A method of forming a conjugate between an insulin peptide and a 
modifying group, wherein said modifying group is covalently attached to said 
glycopeptide through an intact glycosyl linking group, said glycopeptide comprising a 
glycosyl residue having a formula which is a member selected ftom: 



r 



(Fuc)i 

I 



GlcNAc -GlcNAc-Man 



/ 

in 



^[GlcNAo-(Gal) J. - (Sia), - (R)v ] ^ 
" ^[GlcNAc-(Gal)gf _ (Sia)^- (R)^] g 
J^[GlcNAc-(Gai)Je - (Sia), - (R) J ^ 
^[GlcNA<KGal)A - (Sia)i„- (R)y ] ^ 



; and 



— [-GalNA<KGal)^-(Sia)5,(R)aj ^ 
wherein 

a, b, c, d, i, j, k, 1, m, r, s, t, u, z, aa, bb, cc, and ee are members 

independently selected j&om 0 and 1 ; 
e, g, and h are members independently selected from the integer 

between 0 and 4; 
dd, n, V, w, X and y are 0; 

R is a modifying group, a mamiose or an oligomannose; and 
R' is a member selected from H, a glycosyl residue, a modifying groiq) 
and a glycoconjugate, 
said method comprising: 

(a) contacting said glycopeptide with a glycosyltransferase and a modified 
glycosyl donor, comprising a glycosyl moiety which is a substrate for 
said glycosyltransferase covalaatly bound to said modifying group, 
under conditions appropriate for the formation of said intact glycosyl 
linking group. 
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404. The method of claim 403, furfliercoiaprismg: 

(b) prior to step (a), contacting said glycopeptide with a sialidase under conditions 

appropriate to remove sialic acid from said glycopeptide. 

405. The method of claim 403, fiirfher comprising: 

(c) contacting the product of step (a) with a sialyltransferase and a sialic acid donor 

under conditions appropriate to transfer sialic acid to said product. 

406. The method ofclaim 403, fiirther comprising: 

(d) prior to step (a), contacting said glycopeptide with N-acetylglucosamine 

transferase and a GlcNAc donorunder conditions ^propriate to transfer 
GlcNAc to said glycopeptide. 

407. The method ofclaim 403, further comprismg: 

(e) prior to step (a), contacting said glycopeptide with Endo-H under conditions 

appropriate to cleave a glycosyl moiety from said glycopeptide. 

408. The method ofclaim 403, wherein said modifying group is a member 
selected from a polymer, a toxin, a radioisotope, a therapeutic moiety and a glycoconjugate. 

409. The method ofclaim 403, wherein 

a, b, c, d, e, f, g, h, i, j. Is, 1, m, r, s, t, and u ace members independently selected from 

0 and 1; 
n, V, w, X, and y are 0; and 
zisl. 

410. The method ofclaim 403, wherein 

a, b, c, d, e, f, g, h, j, k, 1, m, n, s, t, u, V, w, X, and y are 0; 
i and r are members independently selected from 0 and 1; and 
zis 1. 

411. The method of claim 403, wherein 
a, b, c, d, e, f, g, h, i, j, k, 1, m, and n are 0; 

r, s, t, u, V, w, X, and y are members independently selected from 0 and 1; and 
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zisl. 

412. The method ofclaiin 403, wherein 

aa, bb, cc, and ee are members independeatly selected from 0 and 1; and 
ddisO. 

413. The method of claim 403, wherem 

aa and ee are members independently selected from 0 and 1 ; and 
bb, cc, and dd are 0. 

414. The method ofclaim 403, wherein 
aa, bb, cc, dd, and ee are 0. 

415. An insulin peptide conjugate fisnned by the method ofclaim 403. 



416. A method of forming a conjugate between a hepatitis B surfece antigen 
(HbsAg) peptide aad a modifying group, wherein said modifying group is covalently attache 
to said HBsAg peptide through an intact glycosyl linking group, said HBsAg peptide 
comprising a glycosyl residue having a jfotmula which is a member selected from: 



^[GbNAo-(Gal)J. - (Sia), - (R), ] ^ 

Man - 1 
/ H [GlcNAc-(Gal)Jf - (Sia),- (R)„ J g 

-GbNAc-l3IcNAc-Man )■ ^ ^ 

^ \^ j[[GbNAc-(Gal)Jg-(Sia),-(R)J^ 

Man . 
N[GlcNAc-(GaI)Jh - (Sia)„- (R)„ 
I. ' ■'n ^ 



; and 



J'' 

— UGi 
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aa, bb, a, b, c, d, i, n, q, r, s, t, and u are members independeatly 

selected ftomO and 1; 
e, f, g, and h are members independently selected &om the integers 
5 ' between 0 and 6; 

o, p, j, k, 1, and m are members independently selected fiom the 

integers betweott 0 and 100; 
cc, V, w, X, and y are 0; 

iR. is a modifying group, a mannose or an oligomaraiose; and 
jQ R' is H Or a glycosyl residue, a glycoconjugate, or a modifying group, 

said method comprising; 

(a) contacting said HBsAg peptide witii a glycosyltransferase and a modified 
glycosyl donor, comprising a glycosyl moiety which is a substrate for 
said glycosyltransferase covalently bound to said modifying group, 
^ 5 under conditions appropriate for the formation of said intact glycosyl 

linking group. 

417. The method of claim 416, further comprising: 

(b) prior to step (a), contacting said HBsAg peptide with a sialidase under conditions 
20 appropriate to remove sialic acid ftom said HBsAg peptide. 

418. The method of claim 416, further corajprising: 

(c) contacting the product of step (a) with a sialyltransferase and a sialic add donor under 
conditions appropriate to transfer sialic acid to said product. 

419. The method ofclaim 416, further comprising: 

25 (d) prior to step (a), contacting said HBsAg peptide with a galactosidase under conditions 
appropriate to cleave a glycosyl residue from said HBsAg peptide. 

420. The method ofclaim 416, further comprising: 

(e) prior to step (a), contacting said HBsAg peptide with a galactosyl transferase and a 
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galactose donor under conditions appropriate to transfer said galactose to said HBsAg 
peptide. 

421 . The method according to claim 88, further comprising: 

(f) contacting the product of step (d) with ST3Gal3 and a sialic acid donor under conditions 
appropriate to transfa: sialic acid to said product 

422. The method of claim 416, furfhear comprising: 

(g) contacting the product from step (a) with a moiety that reacts with said modifying groi^, 
thereby forming a conjugate between said intact glycosyl linldng group and said moiety. 

423. The method of claim 416, further comprising: 

(h) prior to step (a), contacting said HBsAg peptide with N-acetylglucosamine transferase 
and a GlcNAc donor under conditions appropriate to transfer GlcNAc to said HBsAg peptide. 

424. The method of claim 416, fiurther comprising: 

(i) prior to step (a), contacting said HBsAg peptide with a mannosidase under conditions 
^ropriate to cleave mannose from said HBsAg peptide. 

425. The method according claim 1, further comprising: 

(}) prior to step (a), contacting said HBsAg peptide with endoglycanase under conditions 
sufficient to cleave a glycosyl group from said HBsAg peptide. 

426. The method of claim 416, wherein said modifying group is a member 
selected from a polymear, a toxin, a radioisotope, a therapeutic moiety, an adjuvant and a 
glycoconjugate, 

427. The method of claim 416, wherein 

a, b, c, d, i, j, k, 1, m, o, p, q, r, s, t, u, and aa are members independentiy selected from 0 and 

bb, e, g,h, andn are 1; and 
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cc, V, w, X, y, and z are 0. 

428. The method of claun 416, wherein 
a, h, c, d, i J, k, 1, m, n, o, p, q, r, s, t, u, and aa are members independently selected from 0 

5 andl; 

e, f, g, and h are independently selected from 0, 1, 2, 3, or 4; 

cc, V, w, X, y, and z are 0; and 

bbisl. 

10 429. The method ofclaim 416, wherein 

cc, a, b, c, d, e, f, g, h, i, j, k, 1, m, n, o, p, v, w, x, y and z are 0; and 

q, r, s, t, u, V, w, x, y, and aa are members independently selected from 0 and 1; and 

bbisl. 

15 430. The method ofclahn 416, wherein 

a, b, c, d, i, j, k, 1, m, o, q, r, s, t, u, and aa are members independently selected from 0 and 1; 
bb, e, f, g, h, and n are 1; and 
n, p cc, V, w, x, y, and z are 0. 

20 431. The method ofclaim 416, wherein 

bb, a, b, c, d, e, f, g, h, i, j, k, 1, m, o, p, q, r, s, t, u, v, w, x, y, and z ace members 
independaitly selected from 0 and 1; 
ccis l;and 
nisOor 1. 

25 

432. The method of claim 416, wherein 
a, b, c, d, f, h, j, k, 1, m, o, p, s, u, v, w, x, y, z, and cc are 0; 
. bbisl; 

e, g, i, n, q, r, t, and aa are members independently selected from 0 and 1. 

30 
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433. The method of claim 416, wherein 
a, b, c, d, e, :t g, h, i, j, k, 1, m, n, o, p, z, and cc are 0; 

q, r, s, t, u, V, w, x, y, and aa are members independently selected from' 0 and 1; and 
bbisl. 

5 

434. A HBsAg peptide conjugate formed by ilaemefthod of claim 416. 



435. A method of forming a conjugate between a human growth hormone 
(HGH) peptide and a modifying group, wherein said modifying gtx>iip is covaletitly attached 
10 to said glycopeptide through an intact glycosyl linking group, said glycqpeptide comprising a 
glycosyl residue having a formula which is a member selected fi:om: 



(Fuc)j 



r 



/([GlcNAc-(Gal)J,- (Sia)j - (R), )^ 

r^TXTA r^iTvTA A>r / ^[[GlcNAc-(Gal)J,-(Sia),-(R)^; 
— GlcNAc -GlcNAc-Man \ _ : 

1 ^ \^^/[[GlcNAc-(Gal)Jg- (SiaV (R), ^ 

"^^([GlcNAc-CGalU-CSiaVCRV 



— |-dalNAc-(Gal)5,-(Sia)„- (R) 

15 wherein 

a, b, c, d, i, j, k, 1, m, r, s, t, u, z, aa, bb, cc, and ee are members 

independently selected from 0 and 1; 
e, ^ g, and h are members independently selected from the integers 
between 0 and 4; 
20 n, V, w, X, y, and dd are 0; 

R is a modifying group, a mannose or an oHgomannose; and 
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R' is a member selected fiom H, a glycosyl residue^ a modifying groiq) 
and a glycoconjugate, 
said method comprising: 

(a) contacting said glycopeptide with a glycosyltransferase and a modified 
glycosyl donor, comprising a glycosyl moiety which is a substrate for 
said gjycosyltransferase oovalently bound to said modifying group, 
under conditions appropriate for liie formation of said intact glycosyl 
linking groiq). ■ 

436. The method of claim 435, fiuther comprising: 

(b) prior to step (a), contacting said glycopeptide with a sialidase under conditions 

appropriate to remove sialic acid fix>m said glycopeptide. 

437. The method of claim 435, further conq)rising: 

(c) prior to step (a), contacting said glycopeptide with endoglycanase under conditions 

appropriate to cleave a glycosyl moiety from said glycopeptide. 

438. The method of claim 435, further ccmprismg: 

.(c) prior to step (a), contacting said glycopeptide with a galactosyl transferase and a 
galactose donor under conditions appropriate to transfer said galactose to said 
gjycopqptide. 

439. The method of claun 435, further comprising: 

(d) contacting the product of stqp (a) with a sialyltransferase and a sialic acid donor 

under conditions appropriate to transfbr sialic acid to said product. 

440. The method of claim 435, further comprising: 

(d) prior to step (a), contacting said glycopeptide with a galactosidase under 

conditions appropriate to cleave a glycosyl residue from said glycopeptide. 

441. The method ofclaim 435, wherein 

a, b, c, d, e, ^ g, h, i, j, k, 1, m, r, s, t, and u are members mdependently selected from 
0 and 1; 
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n, V, w, X, andy are 0; and 
zisl. 

442. The meliiod of claim 435, whearein 

a, b, c, d, e, f, g, h, j, k, 1, m, n, s, t, u, v, w, x, and y are 0; 
i and r are members independently selected fiom 0 and 1; and 
zisl. 

443 . The method of claim 435, wherein 

. a, b, c, d, e, f, g, h, i, j, k, 1, m, and n are 0; 

r, s, t, u, V, w, X and y are members independently selected from 0 and 1; and 
zis 1. 

444. The method of claim 435, wherein 

aa and ee are members independently selected from 0 and 1; and 
bb, cc, and dd are 0. 

445. The method of claim 435, wherein 
aa, bb, cc, dd, and ee are 0. 

446. The method of claim 435, wherein 
aa, bb, cc, dd, ee, and n are 0. 

447. A HGH peptide conjugate formed by the mdhod of claim 435. 
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